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110 Volts AC - DC 
25 Watts 


Size: 10%” Diam; 3%” High 
Sturdy; durable; water and 
xylolproof finish. 

110 Volts AC - DC 


REQUISITES. 


“LAB-AID” EXPEDITERS 


— they speed-up laboratory chores 


 kechnicon paraffin knife 


makes work with paraffin-embedded tissues quick 
and easy. Great for cutting large blocks into small 
ones; for mounting blocks on a microtome object 
disc; for squaring up blocks; for separating ribbons 
in a water bath . . . Hollow stainless steel handle 
doesn't heat up — easy to keep knife at the right 
temperature. When not in use lay knife in saddle 
rest—Blade UP indicates knife hot; Blade DOWN, 
knife cold. 


_ téchnicon microslide dryer 


delivers slides ready for staining in 7 minutes! Just 
drop slides, in an Autotechnicon Slide Carrier, into the 
hatch, flip the switch and close the cover. A steady 
current of warm, filtered air blowing over the slides 
carries away all moisture, leaving them bone-dry and 
dust-free. The filter is replaceable. There's no distor- 
tion, either — the warm clean air is well below the 
melting point of paraffin. 


—téchnicon Lemperature water bath 


insures smooth, even spreading of your tissue ribbons. 
The water temperature is just right — never too hot or 
too cold, thermostatically held at any set temperature 
from 20° to 60°C. There's no melting paraffin to dis- 
tort tissues — no folds or wrinkles, no bubbles due to 
frequent water change. Temperature stays constant, 
day-in, day-out. And it's easy to see your sections 
against the dull finished black interior of the bath. 


THE TECHNICON ‘COMPANY 
215 East 149th Street, New York 51, N. Y. 


Send me literature and prices on 


| () Technicon Paraffin Knife 
Technicon Microslide Dryer 
( Technicon Constant Temperature Water Bath 
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Your Chance to Own a Truly Fine Precision Instrument! 


IMPORTED MICROSCOPE 
200 POWER 


none? 300 POWER 
IMPORTED 

MICROSCOPE 

$2250 


A bargain you won't dupli- 


Performance Equals 50 : 

$50 to $75 Instrument anes 
Amazing optical qualities, find 1 OBJECTIVE LENS 
focusing, superb definition, 


RACK & cate anywhere. 1 ocular lens 

clarity! Serviceable construc- PINION 1 objective lens (this instru- 

FOCUSING ment will take any standard 

tion . . . the greatest micro- eyepiece or objective), pris- 

scope bargain on the market! REVOLVING matic revolving turret eye- 

DISC-LIGHT piece; dise-light adjustable 

Try it for 10 days... if you ADJUSTABLE mirror; handy adjustable stage 

are not completely satisfied, MIRROR focusing-rack and pinion 

Finest precision construction 

your money will be refunded SQUARE STAGE throughout. 10-day refund 
in full. 2-3/8" x 


priv. Overall hgt. 9%” ext. 


2-5/8” 
Comes packed in its own hard- aume nti 
wood case. 9%” x 414,” x 3%”. rm 
$12.50 Postpaid Stock 70,001-W ............ $22.50 Postpaid 


BRAN 
BARGAINS! aad IMPORTED PRISM BINOCULARS Full Grown Performance in a Useful 80 Power 
Save 50% and More! Precision-tested and Fully Guaranteed! 
Highest quality instruments offering you amazing IMPORTED 
values for your money. Expensive features include 
coated optics for increased brilliance and clarity, 
achromatic lenses; case-sealing makes them moisture- B 
proof, dust-proof. Every pair carefully checked in 
our lab. for collimation, performance. Genuine ONLY 5” HIGH! JUST $4.00 Postpaid! 
leather carrying case and straps with ea. pr. at no 
extra cost. We guarantee finest performance or your Students, beginners, or full-fledged lab- 
money fully refunded. Test a pair—30 DAY TRAIL! men will find ae = = 
Pstpd . little gem. Easily ca ake min 
6x $39 inspections: plant and animal life, 
1510-W 7x35 45.50 materials, metals, ete.—it gives astound- 
1523-W 7x 50 (not coated) 36.00 ing, sharp definition! Good optical quall- - 
7x 35 1521-w 16 x 50 72.00 ties, hinged base for inclined, easy = 7-4 
Value $140 Prices shown, Individual Foeus—For Central Focus | iné. pinion 
add $4 addtl. to above *all sub} 
ONLY $45.50* athe ies atin mirror. A real buy! 10-day refund priv. 
Examine, Test a Pair 30-DAY TRIAL Stock 350,000-W ........00+. $4.00 Postpaid 


LOOK AT THESE BARGAINS! Amazing Instrument! — Value! 


SLIDE PROJECTOR SETS—Consist of all unmounted lenses 
you need to make the following size projectors: 

Stock 34038-W ......... 24%” x 24%” 


$3.35 Postpaid 
Stock #4089-W ......... $3.35 Postpaid POCKET MICROSCOPE 
LENS CLEANING TISSUE—Ist quality, sheet size 11” x 74”. ADJUSTABLE! 20, 40, 66 POWER! 
Made to Gov't, spec. Free of abrasives. High wet strength. A compact, handy precision instrument of many uses. 
Stock #721-W ......... - 500 sheets .......... $1.00 Postpaid 


Select power you want, then focus sharply by caresng 


special micro-focus ring. Highest quality optics. Fu 
$0 MUCH for $0 LIT LE! satisfaction guaranteed. 


Stock 230005-W ... Only $2.95 Postpaid 
SIMPLE LENS KITS!_Kits include plainly written, illustrated 
booklet showing how you can build lots of optical items. mech Pafestaie sees! seen LOOK! 
Use these lenses in experimental optics, building TELE- #001. W 4 20¢ Pstpa. 
SCOPES, low power Microscopes, etc. Steak Gin, 35¢ 
Stock -~W—45 lenses .. ‘os 
y—80 Something New! Terrific Buy! 
Just $10 pstpd. per 
evelopment! cally a o 4 wave length. ze: “ "50, 100, 200, 400. 
115/16" x 2-15/16"—%” thick. Reflects approximately £/83; chatter pects Bulb, 1 2, 6. 10, 25. 58 


en i ing, close-up camera. View- 
and transmits approximately 50%. No light is absorbed. yt -- yy 83 mm f.1. without 
Has a three-layered film which accomplishes non-absorption. diaphragm or shutter. Makes excellent projecting lens for slides 35 mm and 
Stock $5.00 Postpaid yp to 2%” x3%”. First class lenses, worth many times the price! 


Stock #¢ BO13-W ......... $10.00 pstpd. per set 


ORDER BY STOCK HO, 


BARRINGTON, N. J. 
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Your choice of 


1-, 2-, or 4- channel 
systems — each with 
all the advantages 
that the famous name 
“Sanborn Viso’’ denotes 


INTERCHANGEABILITY 
of Preamplifiers and 
Amplifiers permits 
recording of many 
different types 
of phenomena. 


Anny of the recording channels 
in the three systems at the 
right may include either a 
Strain Gage or General Purpose 
Amplifier, or the latter in com- 
bination (in 2-, and 4-channel 
systems) with either AC or DC 
Preamplifiers. For, any of the 
Amplifiers or Preamplifiers pro- 
vided for in a system may be 
quickly removed from its place 
in the system and as quickly 
replaced with an alternate 
type. 


For descriptive litera- 
ture or information of 
any kind about this 
equipment, address 


VISO-CARDIETTE 


While designed primarily as a direct-writing clinical 
electrocardiograph that can quickly record all accepted 
leads, this oldest member of the “‘Viso family”’ will also 
register ~— other phenomena, using suitable 
t Its proven recording 
principles euantée the basis for the design of the 1-, 2-, 
and 4-channel systems below. These instruments fee 
ture standard “Viso" advantages: immediately visible, 
permanent records traced by heated stylus (no ink) on 
plastic coated, continuous chart paper;-recording in 
true rectangular coordinates; independent timing; 
and simplified control. The recording paper speed of 
Viso-Cardiette is 25 mm/sec. Paper width is 6 cm with 
a 5 cm recording area. 


VISO RECORDER (SINGLE CHANNEL) 


A simple and Jower cost means of securing all the 
ing advantages of the Viso-Cardiette (described 
above), when electrocardiography is not a requirement, 
is offered in this assembly. The system comprises a 
single-channel recording unit, patterned closely after 
that of the Viso-Cardiette, and assembled in one case 
with either a General Purpose or Strain Gage Amplifier 
which are interchangeable as described at the left. 


TWIN-VISO CARDIETTE (TWO-CHANNEL) 


The two channels of the Twin-Viso operate inde- 
pendently of each other, but register simultaneously 
on one Permapaper record. Or, one channel may be 
used alone, with 1-channel recording Permapaper. A 
standard, “built-in” feature of the Twin-Viso is a 
choice of tem paper speeds which may be selected at 
will by the operator thru a quick and simple inter- 
changing of sets of gears. These speeds are in pairs of 
5 and 0.5, 10 and 1, 25 and 2.5, 50 and 5, and 100 and 
10 mm/sec. Either speed of any pair selectable at will 
by panel control. Standard “Viso” recording ad- 
vantages (described above) are inherent in the Twin- 
Viso and the Poly-Viso Cardiettes, and to them is 
added manually or remotely controlled code marking. 


POLY-VISO CARDIETTE (FOUR-CHANNEL) 


This multi-channel research recorder provides for one-, 
two-, three-, or four-channel registrations on one 
record, using Permapaper of appropriate widths. The 
Poly-Viso operates under the same principles as the 
Viso- and Twin-Viso Cardiettes described above and 
offers a “built-in” choice of eight paper speeds: 50, 25, 
10, 5, 2.5, 1.0, 0.5, and 0.25 mm/sec., all selectable by 
control, 


RECORDERS AND AMPLIFIERS 
ARE AVAILABLE SEPARATELY 
The Recorders, Amplifiers and Preamplifiers 
of which the above complete systems are 
comprised may be obtained separately, to 
be combined or integrated by the user with 
other equipment. 


SANBORN CO. wassacnuserts 
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Scientists and the NSF 


wn May 10, 1950, the President signed the bill 
O which thereby became the National Science 
Foundation Act of 1950. This marked the beginning 
of a new chapter in the history of science in America. 
The act established an instrumentality which, if ade- 
quate support for its activities is provided, can effec- 
tively work toward the realization of the ideals and 
objectives set forth in the Bush report, Science the 
Endless Frontier, published in July 1945. 

The operating agency, as distinguished from the 
National Science Board, completed its first year on 
April 6, the anniversary date of the appointment of 
Alan T. Waterman as director. Its operations during 
the present fiscal year are on a necessarily modest 
seale with a budget of $3,500,000. Within the limi- 
tations thus set, activities are under way in assembling 
the staff to carry out the prescribed functions, to 
develop policies through the National Science Board, 
to prepare plans and procedures by which the staff 
may best accomplish its tasks, and to establish the 
support for basic research and education in the sci- 
ences through grants and fellowships. 

There is strong emphasis in the act, and in the 
activities to carry out its provisions, on fundamental 
research with complete freedom of choice—research 
motivated by intellectual curiosity. Being a federal 
agency specifically directed by statute to support basic 
research and education in science, one of its most im- 
portant purposes is to assure that we shall add sub- 
stantially to knowledge of all the sciences, the extent 
of which so profoundly affects our economy, our 
security, and our social structure. 

The foundation was created for, and belongs to, the 
people of the United States. It is in its infancy. Its 
nurture is the duty of scientists, so that it may realize 
its potentialities, and become the means for maintain- 
ing and increasing our sources of fundamental knowl- 


Gladys M. Keener 
Executive Editor 0 


AAAS EDITORIAL BOARD 
(Terms eapire June 30, 1952) 
Howard A. Meyerhoff, Chairman 

William R. Amberson Karl Lark-Horovitz 
Bentley Glass Lorin J. Mullins 
Walter |. Nickerson 


F. A. Moulton, Advertising Representative 


edge. Scientists who believe in this impressively con- 
ceived experiment can help achieve suecess by keep- 
ing themselves reminded, and acting upon their eon- 
victions, that much of the support of science comes 
from the public through its legislative bodies; and that 
the support of the foundation comes specifically by 
way of annual appropriations made by the Congress. 

Sustained and continuous edueation of the public 
and of its representatives on the significance of sci- 
ence and on the purposes of the National Science 
Foundation is essential in a country such as ours, 
where applications of science play so vital a part in 
everyday life. The task of the National Science Board 
and the foundation’s staff will be greatly eased and 
the results of their efforts more fully assured if sci- 
entists will consider it their duty to participate in 
these educational activities. Such an endeavor is log- 
ically a part of the broader objective of bringing the 
knowledge of science to the publie which, in the Arden 
House statement regarding the future of the AAAS, 
is declared to be an essential activity of scientists in 
the United States. 

Ours is a practical-minded nation. It has become 
increasingly so through the technological successes 
prior to and during World War II. Developments out 
of existing knowledge cannot go on indefinitely with- 
out replenishment of the store of knowledge. There 
is possibility, indeed probability, that if, as now, most 
of our scientists apply their genius primarily to prac- 
tical ends, we shall find ourselves drifting into a situ- 
ation in which we may be thwarted as creators of 
knowledge. We may lose the cultural values that are 
inherent in the science areas of learning. 

Preserving these values is as much our business as 
is our professional occupation in the classroom and 
the laboratory. The medium of accomplishment, the 
National Science Foundation, is at hand. Its future 
depends on the scientists of the country. 

Paut E. Kiopsrec 
National Science Foundation 


SCIENCE, founded in 1880, is published each Friday by the American As- 
sociation for the Advancement of Science at the Business Press, 10 MeGovern 
Ave., Lancaster, Pa, Entered as second-class matter at the Post Office at 
Lancaster, Pa., January 13, 1948, under the Act of March 3, 1879. Accept- 
ance for mailing at the special rate postage provided for in the Act of February 
28, 1925, embodied in Paragraph (d-2) Section 34.40 P. L. & R. of 1948. 

All correspondence should be sent to SCIENCE, 1515 Massachusetts Ave., 
N.W., Washington 5, D. C. The AAAS assumes no responsibility for the safety 
of manuscripts or for the opinions expressed by contributors. Four weeks’ notice 
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is required for change of address, and an address stencil label from a recent 
issue must be furnished. Claims for a missing number will be allowed only if 
received within 60 days from date of issue. 

Annual subscriptions, $7.50; single copies, $.25; foreign postage, outside the 
Pan-American Union, $1.00; Canadian postage, $.50. Special rates to members 
of the AAAS 

The AAAS also publishes THE SCIENTIFIC MONTHLY. Subscription and ad- 
vertising rates on request. 

Cable address: apvaANcesct. 
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Ad ine Triphosphate (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin; 
BAL; Biotin, cryst. ; Caffeic Acid; Carotene, cryst.; 
Catalase; Cel ; Chlorog Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Diacetonamine; Dihydroxyacetone ; Dihydroxyphenyla- 
lanine (DOPA); Dipyridyl; Edestin; Emulsin; Ery- 
thritol; N-Ethylpiperidine; FFibroin; Folic Acid; 
Galacturonic Acid; Gentisic Acid; Girard Reagents P 
and T; Gliadin; Glucose Pentaacetate; Glucuronic 
Acid; Glyceraldehyde; Glyceric Acid; Heparin; Horde- 
nine; Hyaluronidase; Hydrindene; 2-Hydroxyadipalde- 
hyde; Humulon; Indan; Isoascorbic Acid; Isopropyl- 
arterenol; Kojic Acid; Kynurenic Acid; Lanthionine; 
Lipase; Lysozyme; Lyxose; Malononitrile; Maltase; 
Melezitose; Mesobilirubinogen; Muscle Adenylic Acid; 
Myanesin; p-Nitrophenylphosphate; Nucleoprotein; 
Orcinol; Pancreatin ; Pantothenyl Alcohol; Penicil- 
linase; Per Ph ine; Pheaylpyruvie Acid; 
Phloridzin ; Piperin ; Porphyrindine; 
Protamines; Protoporphyrin; Pyridoxal; Pyridoxamine; 
Pyrocatechuic Acid; Pyruvic Aldehyde; Ribonuclease; 
Saccharic Acid; Salmine; Serine Phosphoric Acid; 
Spermidine ; Spermine; Thioacetic Acid; Thiocytosine; 
Thyroxine; Trigonelline; Triphenyltetrazolium Chloride; 
Tripyridyl; Trypsinogen ; Tyrosinase; Tyrothricin; 
Urease; Uriease; Uridine; Vitellin; Xanthosine. 


Ask us for others! 


DELTA CHEMICAL WORKS 


} West 60th St. New York 23,N.¥ 
Telephone Plaza 7- 


for 
MICRO-PROJECTION 


for 
PHOTO-MICROGRAPHY 


system illustrated. 


ILLUMINATOR 


Using Zirconium Arc Lamp 


Mikrark Iluminators provide an intense, cool 
point source of light through the use of the new 
100 watt Zirconium bulb. This steady light source 
is ideal for microscopy and photo-micrography. 
It is the correct color temperature for full color 
pictures. MODEL C-100 with improved cooling 


Write for further details or demonstration to 


J. BEEBER co, nc. 


838 Broadway, N.Y.C. AL. 4-3510 
1109 Walnut Street, Philadelphia 


For Simple, Timesaving 
Animal Care... 


PURINA 
LABORATORY PS 
CHOW 
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Feed Purina 


Laboratory Chow 


The busy technician will find the answer to 
feeding problems with Purina Laboratory 
Chow. In its complete Checker form, it’s clean 
and easy to feed. No complicated formulas— 
just one feed to meet the nutritional needs 
of most laboratory animals. 

You can depend upon its quality and uni- 
formity. It’s proved and tested by scientists 
for scientists. 


Try fresh Purina Laboratory Chow now! See 
your Purina Dealer, or write our Laboratory 
Chow Department today. 


RALSTON PURINA COMPANY, St. Louis 2, Missouri 
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Old customs die hard. Many lecturers still seem to think they must stand 
before the screen and wave a wand. 

That's outmoded ... passé ... inefficient, since Beseler put the POINTEX ¢ 
PROJECTION POINTER on the VU-LYTE. Now the speak stays behind 
the projector, views an undistorted picture just as the audience sees it, and 
points out details by a moving arrow of light. A convenient control knob at 
the front of the projector enables the speaker to direct the arrow anywhere 
on the screen just exactly where he wants it. 

This patented POINTEXt PROJECTION POINTER is only one of 
many of VU-LYTE’s novel features directly devised to meet the modern needs 


Because VU-LYTE is replete with tested innovations to make 
both lecturing and viewing easier, it is the unrivalled leader for 
opaque projection in schools, churches, clubs, and business. 


1, YOU CAN use the VU-LYTE in a partially lighted room. Teta! 
dorkness is not necessary in order to obtain clear, sharp images 
end brilliant colors— because VU-LYTE provides extra illumination. 


2. YOU CAN feed mixed or continuous copy through smoothly, 
without light flashes, by means of the Beseler FEED-O-MATIC* 


THE NEW 


VU-LYTE 


OPAQUE PROJECTOR 


*Pat. Pending 
tPatented 
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60 Badger Avenve, 
The World's Lergest Manufacturer of Opaque Projection Equipment 


of visual education teachers and lecturers. 


METAL BELT CONVEYOR. As new copy is fed in at the left side of 
the projector, preceding copy is ejected from the right side. 

3. YOU CAN use copy “as is" — without mounting or inserting 
inte any special holding device. The unique Beseler VACUMATIC® 
PLATEN holds ali copy flat during projection. A full 
8% x 11 page letter or a postage stamp can be projected with 
equal ease, without curl or fiutter. 


4, YOU CAN use VU-LYTE on on uneven surfece—project on 
small or large screens. in addition, VU-LYTE is on amazingly quiet 
end cool-operating opaque projector. 


~ These advanced, exclusive features, plus others, 
are incorporated in a projector that weighs only 35 Ibs. 
and is REDUCED IN PRICE. Ask for free demonstration 
of the precision-built VU-LYTE in your own projection 
room. And for more information regarding 
this truly new concept in opaque projection, 
ask for booklet 


CHARLES COMPANY 


Newerk 8, N. 4. 
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VITAMINS 


For Research 


Carotene, 90% Beta-10% Alpha 
Carotene, Alpha 
Carotene, Beta 

Vitamin A Alcohol 
Vitamin A Acetate, Synthetic 
Vitamin A Palmitate, Synthetic 
Vitamin B.. Crystalline 
Vitamin (Sal. Sol.) 
Vitamin B,.-Mannitol 
Vitamin D; 
Acetyl-beta-Methyl Choline Chloride 
Acetyl Choline Chloride 
p-Aminobenzoic Acid 
Ascorbic Acid 
Biotin, Crystalline 
Biotin Solution 
Calciferol, Vitamin D, 
Calcium Pantothenate 
Choline Chloride 
DL Desthiobiotin 
Folic Acid 
i-Inositol 
2-Methyl Naphthoquinone (Menadione) 
Niacin (Nicotinic Acid) 
Niacinamide (Nicotinamide) 
Pyridoxine Hydrochloride (Vit. Bo) 
Riboflavin 
Rutin 
Thiamine Hydrochloride 
Tocopherol, Alpha 


A READY REFERENCE 
~ That will Save Time for You 


Use this catalog as a “one stop” source 
of Amino Acids, Vitamins, Carbohydrates, 
Adenylates, Nucleates, Purines, Pyrimi- 
dines, Tetrazolium Salts, Enzymes, Micro- 
biological and Bacteriological Media, 
Complete Animal Test Diets and 
Ingredients for investigational use. 


GENERAL BIOCHEMICALS, INC. 
60 LABORATORY PARK + CHAGRIN FALLS, OHIO 


PHOTOVOLT 


Exposure Photometer Mod. 200-M 
for 


PHOTOMICROGRAPH Y 


L ‘ a 
Accurate determination of exposure time in 


black-and-white and color photomicrography 
Write for Bulletin #810 to Price $72.— 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


LaMOTTE 
COMBINATION SWIMMING POOL SET 


for small pools and those who do not care to install 
separate units for chlorine and alkalinity. 


This unit is appli- 
cable to the ranges of 
chlorine and alkalinity 
actually required for 
swimming pool water, 
and will enable the 
operator to keep his 
alkalinity and chlorine 
values between the 
limits required by 
State Health Depart- 
ment specifications. 


They are complete with 3 color standards for 
each test representing the upper and lower limits 
of chlorine (0.2, 0.5, 0.7) and alkalinity (pH 7.2, 
7.6, & 8.0) together with reagents and necessary 
glassware. 


These units are contained in a plastic com- 
parator block, the top of which serves for making 
tests. The plastic blocks are moisture resistant 
and ideal for use around pools. 


LaMotte Chemical Products Company 
Dept. “H” Towson, Baltimore 4, Md. 
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Several sizes in both forced-convection and 
gravity-convection types. For temperatures 
to 260° C. and constancies as close as +0.5°C. 


LABORATORY OVENS LABORATORY BATHS 


Refrigerated and non-refrigerated baths of 
various types for a wide range of operating 
temperatures and extremely close constancies. 


you GET /MPORTANT ExTRAS 


WHEN YOU BUY AMINCO 
Constant Temperature Equipment 


{] 

i 


Bulletin 2159-K 


AMINCO engineers are old hands at making good products x 
better. That's why you find extra quality in every detoil of ~ 
Aminco equipment. Finest quality materials, experienced 

engineering, poinstaking production and testing are com- 
_ bined to give you the most for your money in quolity, per- 
_ formance and service life. Compare and you will agree that ~ 
there is no substitute for Aminco's 30 


BACTERIOLOGICAL SUB-ZERO TEST 
INCUBATORS CABINETS 
Small-capacity and large-capacity bacterio- Provide low-cost, accurate, and reliable re- 


logical incubators covering a range of from 
0°C. to 60°C. Constancy as close as +0.15°C. 
Many important features. 
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to +220°F. Dry-ice cooled. 


Bulletin 2159-K Bulletin 2133-K 


Ask for literature of other constant temperature products including 
heaters, thermoregulators, stirrers, relays, etc. 
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“THE MACHINE TO COUNT ON” 


DHNER 


dI-ARTERENOL” HCI 
|-ARTERENOL BITARTRATE 


For Research 


Your personal on Blood Pressure 


laboratory calculator 

For quick calculating in the laboratory 
this compact, light-weight portable calcu- 
lator is unsurpassed. Performs all needed 
calculating operations, from the simplest 
to the most complicated, with remarkable 
time-saving ease. Weighs only 12 pounds 
—the utmost in precision design and con- 
struction—rapidly becomes your all-round 
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Bacterial Life at the Bottom of the 


Philippine Trench’ 


Claude E. ZoBell? 
Scripps Institution of Oceanography, University of California, La Jolla 


ACTERIA IN ABUNDANCE have been 
found (1) in virtually all samples of marine 
bottom deposits, examined regardless of the 
depth of the overlying water. Until recently, 

however, very few samples had been taken from 
depths exceeding 2000 meters, and none from little 
more than half the depth of the most abyssal oceanic 
deep. Certes (2) reported the presence of bacteria in 
bottom deposits collected on the Talisman Expedition 
from depths as great as 5100 meters. Significantly, 
Certes (3) observed that the organisms from around 
5000 meters were able to tolerate hydrostatic pressure 
approximately isobaric with this depth; namely, 500 
atmospheres. On the Humboldt Plankton Expedition 
to the West Indies, Fischer (4) found bacteria in 
several deep-sea sediment samples, 5280 meters being 
the greatest depth that he explored. Marine micro- 
biologists at the Scripps Institution recovered bacteria 
from mid-Pacifie mud at a depth of 5300 meters 
(Lat. 14° 22’ N, Long. 133° 06’ W) and in a sample 
of bottom deposits collected off the coast of Bermuda 
from the floor of the Atlantic Ocean at a depth of 
5800 meters. 

Recently the Danish Galathea ’Round the World 
Deep Sea Expedition has afforded facilities for the 
collection and microbiological analysis of sediment 
samples from the deepest known parts of the oceans. 
Many samples were taken from depths exceeding 6000 
meters, including several from the Philippine Trench 
at depths greater than 10,000 meters. Confirming and 
further delineating the observations of the U.S.S. 
Cape Johnson (5), this trench was shown by echo 
depth recorder to extend for about 100 miles from 
9° 04’ N x 127° 05’ E to 10° 41’ Nx 127° 37’ Eona 
line about 20° west of north. For most of its length 
its walls rise precipitously from the bottom, which 
is only from one-half mile to three miles wide. Only 
by the best of navigation was it possible to delineate 


2 Contribution from the Scripps Institution of Oceanog- 
raphy, University of California, New Series No. 570. It is 
also a contribution from the Danish Galathea Deep Sea Ex- 
pedition 1950-52. 

2This investigation was supported in part by grants from 
the Research Committee of the University of California 
(Grant No. 1250) and the Office of Naval Research (N6onr- 
27518). Acknowledgment for invaluable assistance is accorded 
to Anton Fr. Bruun, leader of the Galathea Expedition, and 
to all the hundred men on the ship, who contributed in many 
ways toward the success of the investigations. Special thanks 
are due to ship’s physician, Comdr. Tage Feddersen, and Cap- 
tain Sven Greve, Torben Wolff, Poul Jacobsen, Alf Kielerich, 
and P. Andreasen. 
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the trench and to stay on station from 8 to 18 hours, 
the time required to collect a sample from the bottom. 
Often this was achieved in the face of adverse 
meteorclogical conditions characteristic of the mon- 
soon and typhoon season in Philippine waters during 
July and August 1951. 

Samples of bottom deposits were collected by means 
of a plastic-lined Kullenberg corer and a Petersen 
grab. Immediately after they were brought to the 
surface, radially central samples were removed with 
sterile instruments to secure uncontaminated material 
for microbiological analysis. The direct microscopic 
method and several standard cultural procedures were 
employed to demonstrate the presence of bacteria. 
Duplicate cultures were incubated in the ship’s re- 
frigerator at 2.5° C, which approximates the sea floor 
temperature, and at air temperature, which varied 
little from 30° C. Part of the cultures were incubated 
at atmospheric pressure and part in steel cylinders 
(6) at approximately the pressure of the environment 
from which the inocula were collected. Representative 
findings for five samples from the Philippine Trench 
are summarized in Table 1. For comparison the results 
from two samples taken from lesser depths on either 
side of the trench are presented. Sea water enriched 
with peptone, beef extract, and yeast extract was 
employed as the culture medium. 

Table 1 shows the number of bacteria demonstrated 
in the topmost layer of bottom sediments by the 
minimum dilution method. The abundance of bacteria 
was found to decrease sharply with depth below the 
mud-water interface. Only 10 to 100 viable cells could 
be detected per gram of mud from depths 75 to 100 
em below the surface of the sea floor. All cultural 
counts must be regarded as minimal, however, because 
no one medium or set of cultural conditions could 
conceivably provide for the reproduction of all bac- 
teria. 

The presence of large numbers of bacteria in bot- 
tom deposits was confirmed by the direct microscopic 
observation of freshly collected samples. Direct micro- 
scopic counts, however, had little quantitative signifi- 
cance, owing to the difficulty of distinguishing parti- 
cles of sediment from bacteria, and other practical 
difficulties caused by vibration and other movements 
of the ship at sea. 

The largest cultural counts were obtained in nutri- 
ent medium incubated at around 2.5° C. It is also 
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TABLE 1 


NUMBER OF BACTERIA PER GRAM WET WEIGHT or Bottom DEPOSITS DEMONSTRATED 
BY THE MINIMUM DILUTION METHOD 


Station Location of station Water depth Ineubated at ca 30° C Incubated at ca 2.5° C 
Latitude Longitude (meters) latm 1000 atm latm 1000 atm 
413 10° 20° N 126° 30 E 10,387 10? 10° 10* 10° 
418 10° 13° N 126° 43’ E 10,462 10° 10° 10° 10° 
419 10° 19 N 126° 39° E 10,417 10° 10° 10° 10° 
420 10° 24° N 126° 40° E 10,418 10° 10° 10* 10° 
421 10° 29° N 126° E 1,023 10¢ 0 105 0 
422 10° 49 N 126° OVE 2,010 10* 0 10° 0 
424 10° 28°N 126° 39° E 10,395 10° 10¢ 10¢ 10° 


noteworthy that from ten to a hundred times more 
bacteria from the bottom of the Philippine Trench de- 
veloped at 1000 atmospheres than at atmospheric 
pressure. Such observations establish the occurrence 
of barophilic bacteria at the greatest known oceanic 
depths, but much more work will be required to ex- 
plain the temperature-pressure relationships of the 
organisms. 

The time required (4 to 10 hours) to haul the sam- 
ples from the deep-sea floor to the surface may ac- 
count for finding in the mud no abnormally elongated 
bacterial cells such as those observed by ZoBell and 
Oppenheimer (6) in cultures incubated at 600 atmos- 
phere. Predominant were rod-shaped bacteria ranging 
in length from 2 to 4 u. Many were capsulated. Endo- 
spores were found in most mud samples. Pairs of rods 
were common, and some occurred in short chains. 
Species of Pseudomonas, Flavobacterium, Vibrio, 
Spirillum, Bacterium, Micrococcus, Bacillus, and 
Clostridium were identified, and probably other genera 
were present. The identification of species poses spe- 
cial problems because of the unique pressure and tem- 
perature requirements of the deep-sea bacteria. 

It may be more remarkable that many bacteria from 
abyssal depths survived at 1 atmosphere and 30° C 
than that most deep-sea bacteria seemed to prefer 
the low temperature and high pressure characteristic 
of what appears to be their natural habitat. Perfected 
sampling techniques will be required to determine to 
what extent deep-sea bacteria may be injured by the 
sudden changes in pressure and temperature incidental 
to their transfer from the sea floor to the surface. 
Finding some survivors fails to prove that many 
others may not have succumbed to the sudden change 
of climate. None of the animals recovered from the 
bottom of the Philippine Trench reached the surface 
alive. As reported by Bruun (7), the bottom fauna 
included actinians, amphipods, bivalves, echiurid 
worms, holothurians, and tanaids. The author concurs 
with Bruun in believing that deep-sea bacteria as well 
as animals are affected more by the change in tem- 


perature than by the change in pressure, although 
the two effects are closely related. As indicated by the 
observations of ZoBell and Johnson (8), who applied 
the term “barophilic” to bacteria having a preference 
for high hydrostatic pressure, the temperature toler- 
ance of bacteria is affected by the pressure. 

Barophilic bacteria in abundance have also been 
demonstrated in several other abysses at depths rang- 
ing from 7200 to 10,080 meters, including the Soenda 
Deep in the Indian Ocean, the Weber Deep in the 
Banda Sea (9), and the Kermadec Deep in the south 
Pacific Ocean (10). Besides functioning as geochem- 
ical agents the deep-sea bacteria are believed to serve 
as an important source of food for bottom-dwelling 
animals, whose only other source of nutrient is the 
sparse supply of organic substances reaching them 
from the photosynthetic zone. The bacteria, which are 
known to nourish many animal species, can obtain 
their energy for growth from waste or dissolved 
organic matter in the circulating sea water or, in the 
case of certain autotrophic bacteria, from the oxida- 
tion of ammonium, methane, hydrogen, and possibly 
other inorganic substances. 

Besides establishing the existence of bacterial life 
on the sea floor at depths exceeding 10,000 meters, the 
greatest depth being 10,462 meters, the project has 
provided barophilic cultures for further investigations 
of pressure as a physiological factor. 
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George William Scarth: 1880-1951 


J. Levitt 
Department of Botany, University of Missouri, Columbia 


N SEPTEMBER 6, 1951, plant physiology 
lost one of her ablest and most creative 
devotees in the death of George William 
Searth, of McGill University. Even in re- 
tirement he continued professionally active, and the 
issue of Plant Physiology that celebrated his seven- 
tieth birthday also contained one of his last two 
published papers. Although his publications were not 
numerous, they were models of logic, clarity, and con- 
ciseness, and true contributions to science. His early 
papers on “The Toxie Action of Distilled Water and 
the Antagonism by Cations,” “The Elasticity of Gela- 
tin in Relation to pH and Swelling,” “The Penetration 
of Cations into Living Protoplasm,” “Structural Or- 
ganization of Protoplasm in the Light of Micrurgy,” 
ete., all showed his keen interest in the physiology of 
the cell; and their value is evident from the frequent 
citations to them in the articles and texts of other 
workers. His distinguished rhetorical style was at- 
tested to by one European colleague who told Searth 
that one thing he always enjoyed about his papers 
was the fact that he always learned new words from 
them. 

Searth’s unique contribution to science was his 
determined and enlightened search for mechanisms, as 
shown by his papers on “The Mechanism of Accumu- 
lation of Dyes by Living Cells,” “Mechanism of the 
Action of Light and other Factors on Stomatal Move- 
ment,” and “The Frost Hardening Mechanism of 
Plant Cells.” His solutions have usually made the 
problems involved appear deceptively simple. As one 
physiologist put it on hearing his theory of frost 
resistance, “It is like the story of Columbus and the 
egg.” The desire of other scientists to learn his view- 
point was shown by the frequent requests for his 
participation in symposia on such diverse topics as 
permeability, protoplasm, frost resistance, and sto- 
matal movement. 

Scarth’s originality and creative spirit extended to 
his teaching, as well as to his research. His course in 
General Physiology, given in conjunction with the 
late F. E. Lloyd, was a striking departure from the 
usual run of plant physiology courses. The text re- 
sulting from this course (Elementary Course in Gen- 
eral Physiology) was a good example of his ability 
to organize a variety of material into a clear, concise, 
and uniform whole. His conciseness was sometimes 
troublesome to students accustomed to having every- 
thing repeated several times. The more discerning stu- 
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dents have often stated that every time they read his 
text they discover something new. His point of view 
was always broad, and, like so many of the older 
school of scientists, he always maintained an appre- 
ciation of the plant as a whole, although he was pri- 
marily a cell physiologist. 

His theory of the mechanism of stomatal action, 
though not universally accepted, stands to this day 
as the explanation in closest accord with the known 
facts. His theory of frost resistance is also the best 
we have. Although onslaughts were made on his 
“mechanisms,” he always succeeded in digesting the 
criticisms, accepting and extending the valid argu- 
ments against his concepts, and decisively disproving 
the fallacious criticisms. His last two papers, appear- 
ing in the April and July issues of Plant Physiology 
for 1951, in collaboration with his former student 
Michael Shaw, are excellent examples of this. His 
constant search for new methods of approach was 
shown by his quick appreciation of the value of the 
infrared absorption method for determining the CO, 
and H,O content of the air and his further develop- 
ment of this instrument as a means of measuring con- 
tinuously transpiration, photosynthesis, and respira- 
tion. 

To his students, Scarth was always a source of 
inspiration and new ideas. He had the faculty of 
going straight to the core of a problem, ignoring the 
unessential and superficial factors. To those who knew 
him well, his quiet manner failed to hide a keenness 
and an enthusiasm for his research that stemmed from 
an inner excitement and an anticipation of the thrill 
of discovering a new fact or idea. For his greatest 
pleasure was the discovery and propagation of truth. 
Yet he always maintained a sense of humor that led 
to his now famous rhyme beginning: 

It was four fundamentalists to learning much 

inclined 
Who went to see the Protoplast (though all of them 
were blind), 
and to many other humorous limericks that are not so 
widely known. 

Great as his contributions were to the field of sci- 
ence, an accomplishment of equal value was his ability 
to kindle the fire of research in others; for it is to 
him that many of today’s plant physiologists both in 
Canada and in the United States owe their interest in 
research. The contributions of these men and their 
students are in no small measure due to Searth, and 
in them his spirit lives on. 
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News and Notes 


Scientists in the News 


DeForest C. Alderman, of St. Paul, has peen ap- 
pointed associate horticulturist at West Virginia Uni- 
versity’s experimental farm at Kearneysville. Dr. 
Alderman has done extension work in horticulture 
for Michigan State College and managed a peach 
cooperative for the Louisiana Fruit Growers As- 
sociation. 


New honorary members of the Institution of Elee- 
trical Engineers are Edward Appleton, elected for his 
research on the ionosphere, and Arthur Fleming, whose 
work in electrical engineering education has won him 
recognition. The Council of the Institution has awarded 
the Faraday Medal to E. O. Lawrence for his research 
in nuclear physics. 


Herman G. Baity, head of the Department of Sani- 
tary Engineering in the University of North Carolina, 
has accepted appointment as director of the newly 
established Division of Environmental Sanitation of 
the World Health Organization. The appointment is 
for one year, with the privilege of requesting an ad- 
ditional year, subject to the approval of the univer- 
sity trustees. Dr. Baity and his family will leave 
Chapel Hill early in June for Geneva. 


The 1952 Jacob F. Schoellkopf Medal of the Amer- 
ican Chemical Society’s Western New York Section 
has been awarded to Henry N. Baumann, Jr., of Ni- 
agara Falls, N. Y., a physical chemist and ceramic 
engineer who has been associated with the Carbo- 
rundum Company for the past 25 years. Mr. Bau- 
mann was cited for his pioneering research on the 
high-temperature behavior of silicon and aluminum 
compounds and for his development and use of a 
high-temperature microscope. He will be the 22nd 
recipient of the medal, which was founded in 1930 in 
in honor of Jacob F. Schoellkopf, Sr., pioneer in the 
establishment of the chemical industry in the Niagara 
area. 


Welcome W. Bender has been appointed chief elec- 
tronies engineer at the Glenn L. Martin Company, 
succeeding John M. Pearce, resigned. The new chief 
of electronics engineering activities joined the Martin 
Company in 1939. In 1945 he was appointed technical 
director, Pilotless Aireraft Section, and in 1948 was 
placed in charge of electromechanical design for 
missiles. His responsibilities were expanded in 1950 
to embrace development of electromechanical sys- 
tems for all Martin aircraft and missiles. 


William H. Clark, epidemiologist of the Communi- 
eable Disease Center, has been dispatched from At- 
lanta to Khartoum, Anglo-Egyptian Sudan, to assist 
local health authorities in studying and controlling 
an epidemic of meningitis. For this mission Dr. Clark 
is being lent by the U. 8. Public Health Service to 
the World Health Organization, at the request of 
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WHO's Regional Office in Alexandria. Dr. Clark, 
who was assigned to the Communicable Disease Cen- 
ter in July 1951, was formerly attached to the viral 
and rickettsial diseases laboratory of the California 
State Health Department. 


Edward L. Cochrane, head of the Department of 
Naval Architecture and Marine Engineering at the 
Massachusetts Institute of Technology since 1947, 
has been appointed dean of the School of Engineering. 
Admiral Cochrane succeeds Thomas K. Sherwood, 
dean since 1946, who has asked to be relieved of ad- 
ministrative duties to devote full time to teaching 
and research in chemical engineering, in which he 
has been a member of the faculty since 1930. Admiral 
Cochrane is at present on leave of absence to serve 
as head of the Federal Maritime Board in Washing- 
ton. He is expected to take over the duties of dean 
of engineering this summer. 


B. M. Currie, professor of physics at the University 
of Saskatchewan and a member of the Associate 
Committees on Geodesy and on Radio Sciences, has 
been appointed head of the Department of Physics, 
University of Saskatchewan. 


Among those elected to emeritus life membership 
in the AAAS at the March 22 meeting of the Execu- 
tive Committee is John Dearness, of London, Ontario, 
who will celebrate his 100th birthday on May 13. 
Others named to emeritus life membership are Thomas 
B. Simons, William P. Boynton, Caroline E. Seacigets, 
and Arthur Lyman Dean. 


René J. Dubos has received the 1952 Research 
Award of the American Pharmaceutical Manufac- 
turers’ Association for scientifie contributions to the 
“welfare of mankind.” The citation hailed Dr. Dubos 
as “perhaps the greatest authority on the bacteriology, 
immunology and biochemistry of the bacillus of 
tuberculosis.” The French-born scientist’s research 
work in this country over the past quarter-century 
resulted in the discovery of two antibacterial sub- 
stances, tyrothri¢cin and gramicidin. A member of 
the Rockefeller Institute for Medical Research, Dr. 
Dubos came to the U. S. in 1924, and in 1927 he joined 
the Institute. From 1942 to 1944 he was George Fab- 
yan professor of comparative pathology and pro- 
fessor of tropieal medicine at the Harvard Medical 
School, then resumed his Rockefeller post. Dr. Dubos 
was president of the Harvey Society in 1951 and is 
currently president of the Society of American Bac- 
teriologists. 


S. L. Frost has announced his resignation as execu- 
tive director of the American Forestry Association. 
A committee selected by Don P. Johnston, associa- 
tion president, will name a successor at a later date. 


R. Buckminster Fuller, of New York, founder and 
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chief engineer of the Dymaxion Corp., has been ap- 
pointed a visiting critic in architectural design at 
Cornell University. Under the visiting critic program, 
Cornell’s fourth-year architecture students are given 
opportunity to work under practicing specialists from 
various fields. The critic assigns a short-term project 
and works directly with the students in the drafting 
room, 


J. Goubeau, of Géttingen, has accepted the chair 
of inorganic chemistry at the Technical University 
of Stuttgart. 


Henry T. Heald, chancellor of New York University 
and former president of Illinois Institute of Tech- 
nology, has been named 1952 winner of the annual 
Washington Award by a joint committee of the Amer- 
ican Society of Civil Engineers, the American Society 
of Mechanical Engineers, the American Institute of 
Electrical Engineers, the American Society of Mining 
and Metallurgical Engineers, and the Western Society 
of Engineers. The Washington Award was established 
in 1919 to honor “accomplishments which pre- 
eminently promote the happiness, comfort and well- 
being of humanity.” 

G. Jander, of Greifswald, East Germany, has ac- 
cepted the chair of inorganic chemistry at the Techni- 
cal University of Berlin, British Zone. 


Ruth Kahl, Public Health Service nurse officer, has 
been assigned to the Department of State as director 
of nursing for its domestic and foreign health ser- 
vices. In her new post Miss Kahl will work with V. T. 
DeVault, director of the State Department medical 
staff. She will direct nursing services of the depart- 
ment’s 21 health units, 6 in Washington, D. C., and 
15 abroad. Miss Kahl will take the position left vacant 
by the death of Emijean Snedegar, a PHS nurse officer 
who was killed in a plane crash near Tehran while 
on a field trip last December. 


Charles F. Kettering, past president of the AAAS, 
was one of seven recipients of Horatio Alger awards 
for 1952. Others whose rise to eminence from humble 
beginnings was similarly recognized are Ralph Bunche, 
Milton Eisenhower, James J. Kerrigan, Thomas E. 
Millsop, Norman V. Peale, and W. A. Roberts. 


Jorge Leon, of the Department of Plant Industry, 
Inter-American Institute of Agricultural Sciences, has 
received a Guggenheim fellowship and is studying 
cytology and taxonomy at Washington University. 
J. Harvey McLaughlin, plant pathologist of the Inter- 
American Cacao Center, has resigned, to return to 
the U. S. 


Leo Marion has been appointed director, jointly 
with E. W. R. Steacie, of the Division of Pure Chem- 
istry at the National Research Laboratories of 
Canada. Dr. Marion was formerly assistant director 
and will continue his work as head of the organic 
chemistry section. Ira E. Puddington has been ap- 
pointed director of the Division of Applied Chem- 
istry, to sueceed the late Adrien Cambron. Dr. Pudd- 
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ington will continue his work as head of the colloids 
section. 


Charles D. Marple has been appointed medical di- 
rector of the American Heart Association. He has 
been assistant clinical professor of medicine at the 
University of California School of Medicine, San 
Francisco, since 1950. 


The Holweck Medal and Prize have been awarded 
by the Council of the Physical Society (London) to 
Louis Neel, of the University of Grenoble, for his 
work in magnetism. 


Donald L. Petitjean, a student at the University 
of Wisconsin, has been awarded the $2500 Merck 
Graduate Fellowship in Analytical Chemistry. The 
grant, sponsored by Merck & Co., Inc., makes pos- 
sible a year’s study at an institution of higher learn- 
ing in the U. S. or Canada. Mr. Petitjean will con- 
tinue research at the University of Wisconsin under 
the direction of W. J. Blaedel. The Merck fellow- 
ship, established in 1948, is given to the applicant 
whom the American Chemical Society considers likely 
to “contribute most to the advancement of the theory 
and practice of analytical chemistry during the period 
of the fellowship and the course of his future career.” 
During the tenure of his fellowship, Mr. Petitjean 
will study methods of chemical analysis using high- 
frequency electrical instruments. 


Arthur C. Proetz, professor of clinical otolaryn- 
gology at the Washington University School of Medi- 
cine, is the second American invited to give the an- 
nual Semon Lecture in London. A memorial to Felix 
Semon, one of the distinguished laryngologists of the 
Victorian era, the lectureship is the highest distine- 
tion offered by British laryngology. Dr. Proetz will 
speak on some phase of nasal physiology at the Uni- 
versity of London in November. 


Piya Rangsit, Siamese scientist and prince, has 
been visiting the Communicable Disease Center, Pub- 
lie Health Service, and the School of Veterinary 
Medicine, University of Georgia. His four-month visit 
to the United States is sponsored by the Department 
of State. The Department of Agriculture and the 
Public Health Service are planning his travel and 
visits to medical centers. 


Henry Sterling, of the University of Wisconsin 
Geography Department, recently made his second trip 
to the monntainous region of Venezuela to draw up 
plans for extensive research to improve the area. The 
mission was undertaken at the request of the Vene- 
zuelan Rural Welfare Council and the American In- 
ternational Association, cooperating on a project to 
help solve agricultural, education, and health prob- 
lems in the country. 


On June 1, John Fuller Taylor will become profes- 
sor of biochemistry and head of the department at 
the University of Louisville School of Medicine. He 
will succeed A. W. Homberger, who is retiring. Dr. 
Taylor has been assistant professor of biological 
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chemistry at Washington University School of Medi- 
cine. 


George Urdang, professor of pharmacy at the Uni- 
versity of Wisconsin, will retire from the university 
faculty this year, at the age of 70. A specialist in the 
history of pharmacy, Dr. Urdang came to this country 
in 1939, and shortly thereafter became director of the 
newly founded American Institute of the History of 
Pharmacy. 


Education 


The Air Force Cambridge Research Center semi- 
nars of the Geophysical Research Directorate will 
have J. Holmboe, of the University of California, 
Los Angeles, as a speaker on May 16. He will discuss 
“The Stability of Parallel Flow.” J. Kuettner, of the 
Geophysics Research Division, will end the current 
series on June 6 with a “Discussion of Traveling 
Waves and Clear Air Turbulence in the Jet Stream.” 
The seminars, which are held in South Boston, will 
be resumed in September. For information, write to 
Ephraim Radner, 230 Albany St., Cambridge 39, 
Mass. 


Duke University Marine Laboratory, in coopera- 
tion with the Fish and Wildlife Service, will offer 
a course in Biohydraulies June 16—July 19. Milo Bell, 
technical coordinator for the Washington Depart- 
ment of Fisheries and consultant to the Salmon Com- 
mission, will teach the course. Further information 
may be obtained from the director of the Summer 
School. 


In cooperation with the National Science Teachers 
Association the University of Michigan will hold a 
workshop in the Teaching of Science in the Elemen- 
tary and Secondary Schools, June 23-July 3. The 
NSTA summer conference on science teaching will be 
held on the campus June 26-28. 


Ohio State University College of Arts and Sciences 
will make changes next fall in its bachelor of science 
program. The new plan will permit students to change 
their fields of specialization with the least possible 
waste of time and credits, and eliminate certain re- 
strictions on sequence of courses. One requirement will 
be 25 hours of studies in the social sciences, humani- 
ties, and philosophy. Not more than 75 hours may be 
taken in any one department, and 10 hours of work 
must be taken in mathematics. 


At the University of Pittsburgh School of Pharmacy, 
Edward P. Claus will be in charge of a course in 
Allergenie Plants, June 16-July 25. The course is 
designed for advanced students of botany or pharma- 
cognosy and for physicians interested in allergy. It 
will include field observations of hay fever trees, 
grasses, and weeds, laboratory identification of wind- 
borne pollen grains and spores, and cultural studies 
of allergy-producing molds. 


Temple University School of Medicine is inaugur- 
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ating a program of graduate study in the basic med- 
ical sciences leading to the M.S. and Ph.D. in anat- 
omy, microbiology, pharmacology, physiological chem- 
istry, and physiology. Only a limited number of stu- 
dents can be accommodated, and preference will be 
given to applicants for teaching fellowships carrying 
an annual stipend of $1800. 


Because of continued financial loss in the operation 
of the FM radio station WDET, the UAW-CIO has 
made a gift of the land and all equipment to Wayne 
University, which will use the station for the training 
of students and for educational and cultural programs. 


Grants and Fellowships 


The Duke University Marine Laboratory is offering 
10 graduate scholarships, covering tuition, board, and 
room, for summer work in one of the following 
courses: Marine Ecology, June 12-July 19; Biohy- 
draulies, June 16—July 19; Marine Invertebrate Zo- 
ology, July 22—Aug. 29; Special Problems in Botany, 
July 22-Aug. 29. Applications and transcripts should 
be sent to C. G. Bookhout, Zoology Department, Duke 
University. 


Seventy-one Public Health Service fellowships have 
been awarded to researchers in institutions in 17 states 
and Canada and to 7 U.S. residents who will study in 
Denmark, England, France, and Sweden. Universities 
in California received 16 grants; Illinois was next 
with six grants. Total funds allotted amounted to 
$184,641. 


In its first quarterly report for 1952, the Rocke- 
feller Foundation listed appropriations totaling 
slightly more than $2,000,000. Among the projects 
receiving support are the Near East studies at Prince- 
ton; the program in the physical chemistry of pro- 
teins at Yale; the Scripps Foundation for Research 
in Population Problems at Miami University, Oxford, 
Ohio; economic behavior studies by the Survey Re- 
search Center, University of Michigan; the state 
health program of the University of North Carolina; 
and research in enzyme chemistry at the Massachu- 
setts General Hospital. Research abroad received its 
share of support, with $105,000 to the Tavistock In- 
stitute of Human Relations in London; $200,000 to 
Sweden’s Carolinian Institute for a surgical labora- 
tory; and $60,000 for Uruguay’s Research Institute 
of Biological Sciences. Typical of the foundation’s 
interest in international exchange of professional ex- 
perience is the support given to the Gordon Research 
Conferences of the AAAS, to defray the expenses of 
foreign scientists who participate in certain of the 
conferences. 


Grants and fellowships in excess of $200,000 have 
been approved for 1951-52 by the Committee on 
Fellowships and Grants of the Squibb Institute for 
Medical Research. Grants ranging in amounts from 
$100 to $12,000 have been awarded to medical re- 
searchers and graduate students of institutions in 16 


Sorence, Vol. 115 


well ¢ 
= In tl 
Bj 
Radi 
const 
How: 
Ridg 
Co 
point 
Depé 
Phys 
J of tl 
beco: 
head 
of 
the 
gine 
Hi 
x lion- 
arge 
sup] 
gas 
L 
lowi 
to t 
pro} 
Div 
I 
j Dav 
res¢ 
asp 
wit 
ern 
ner 
div 
= ein 
an 
in 
of 
Sv 
tec 
eh 
M 
so) 
Ww 
lu 
be 
pI 
M 


, 


states, the District of Columbia, and Puerto Rico, as 
well as six foreign countries. 


In the Laboratories 


Bjorksten Research Laboratories have formed a 
Radiochemicals Division, to be housed in especially 
constructed laboratory facilities at Madison, Wis. 
Howard L. Gottlieb, who has been studying at Oak 
Ridge, will be in charge of the new division. 


Cornell Aeronautical Laboratory has recently ap- 
pointed Karl Swartzel, former head of the Physics 
Department, to the director’s office as staff scientist. 
Seville Chapman will succeed him as head of the 
Physics Department, Mark Foster will become head 
of the Development Division, and Robert Shatz will 
become head of Special Projects. Edward Dye will 
head the new Industrial Division. Richard H. Lloyd, 
of Experiment Incorporated, Richmond, has joined 
the Aero-Mechanies Department as a research en- 
gineer in composite design. 


Houston Oxygen Company has opened its new mil- 
lion-dollar plant for the production of pure liquid 
oxygen and nitrogen, and pure oxygen, nitrogen, and 
argon gases. At the same time the first pipeline to 
supply multiple industrial customers with dry oxygen 
gas was put into operation. 


Los Alamos Scientific Laboratory has added the fol- 
lowing scientists to its staff: Theodore M. Benziger 
to the GMX Division, and Robert D. Fowler, former 
professor of chemistry at Johns Hopkins, to the CMR 
Division. 

Harold J. Koepsell has joined the staff of Parke, 
Davis Research Laboratories as head of a group of 
researchers on the microbiological and biochemical 
aspects of antibiotic fermentation. He was formerly 
with the Fermentation Division of the USDA North- 
ern Regional Research Laboratory. Frances R. Roeg- 
ner and DeVere M. Gallup have joined the same 
division. 

Sharp & Dohme has appointed two new research 
associates: Alfred A. Tytell, of the College of Medi- 
cine, University of Cincinnati, to work in antibioties, 
and Charles J. Wiley, of Foote Mineral Co., to work 
in chemical development. 


At Southwest Research Institute, Robert J. Ander- 
son, consulting metallurgist, has been appointed head 
of the new Department of Metallurgy, and Judson 
Swearingen has been named director of petroleum 
technology. Dr. Swearingen has been chairman of 
chemical engineering at Southwest. 


Union Carbide and Carbon Corporation has named 
Morse G. Dial president to sueceed Fred H. Hagger- 
son who will continue as chairman of the board. 
Walter E. Remmers, president of the Electro Metal- 
lurgical Company and U. S. Vanadium Company, 
both divisions of Union Carbide, has been made vice 
president of the Alloys Division. 
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Meetings and Elections 


The meetings of AAAS Section I (Psychology) will 
be held Dee. 29-30, during the annual meeting in 
St. Louis. Abstracts should be submitted not later 
than Sept. 15 to Delos D. Wickens, section secretary, 
404 University Hall, Ohio State University, Columbus 
10, and should not exceed 600 words excluding title. 
They should include the author’s job affiliation and 
his name as he would like it to appear on the program. 
Participants need not be members of the AAAS. 


The American College of Cardiology will hold its 
first annual convention in the Hotel Statler, New 
York, June 6-7. Four scientific sessions will be de- 
voted to a symposium on “Treatment of the Cardiac.” 
For full information, write Philip Reichert, 480 Park 
Ave., New York 22. 


The Eastern Psychological Association has elected 
Neal E. Miller president; G. G. Lane secretary (3 
years); and Stuart W. Cook, Fred 8S. Keller, and 
Carl Pfaffmann to the Board of Directors. 


Flame Photometry in Clinical Chemistry will be the 
subject of a symposium sponsored by the American 
Association of Clinical Chemists at Walter Reed 
Army Hospital at 8: 00 p.w., May 13. John Reinhold 
Robert Bowman, and Robert Berliner will be the 
principal speakers. Following the program the as- 
sociation will undertake the formal organization of 
a Washington Section. All interested persons in the 
Washington area are invited to attend. 


An International Symposium on Anthropology will 
be held by the Wenner-Gren Foundation for Anthro- 
pological Research in New York June 9-20. Eighty- 
five scholars, including 33 from foreign countries, 
have been invited. A. L. Kroeber will be president 
of the symposium. Theme of the meeting will be “A 
World Survey of the Status of Anthropology.” 


The third National Medicinal Chemistry Symposium 
will be held June 12-14 at the University of Virginia. 
Subjects to be discussed include the chemotherapy of 
virus infections, the role of the pituitary and the 
adrenal cortex in homeostasis, drug metabolism, the 
circulatory system, and enzyme chemistry in relation 
to the action of medicinal agents. Scientists from 
various universities and laboratories, including Oxford 
University and St. Mary’s Hospital Medical School, 
London, will participate. Alfred Burger, of the Vir- 
ginia Department of Chemistry, is general symposium 
chairman. 


A Symposium on Colloidal Electrolytes, in honor 
of Herman V. Tartar, member of the Department of 
Chemistry and Chemical Engineering, University of 
Washington, for 35 years, will be held May 19-20. 
Four informal discussion sessions, under the leader- 
ship of M. L. Corrin, R. M. Fuoss, C. A. Kraus, and 
P. J. Debye will be held. Further information may be 
obtained from E. C. Lingafelter, University of Wash- 


ington, Seattle. 
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Miscellaneous 


The Danish research ship Galathea, which operated 
during January in New Zealand waters, visited the 
Kermadees in February. On her way to the Kermadeecs 
she surveyed the trench off the Auckland coast in 
the expectation of finding deeper water than the pres- 
ent record of 34,000 feet. During this phase of the 
work the following scientists were invited to join the 
expedition: A. W. B. Powell, of Auckland Institute 
and Museum, chairman of the Pacific Science Associa- 
tion Subcommittee on Biological Oceanography; R. K. 
Dell, of Dominion Museum, Wellington; M. Cassie, of 
the New Zealand Marine Department; and Richard 
Morita, of the University of California. Mr. Morita, 
representing the Office of Naval Research, Washing- 
ton, is working primarily on the isolation of deep-sea 
microorganisms, continuing the work of Claude E. 
ZoBell (Science, 114, 429 [1951]; 115, 507 [1952]), 
who left the ship at New Guinea last October. Another 
study planned for the expedition is of the inner ear 
organs of fish, by Thure Vilstrup, of Copenhagen. 


At its annual meeting in Washington, D. C., the 
National Academy of Sciences made the following 
gold medal awards: the Alexander Agassiz Medal to 
Harry A. Marmer, U. 8. Coast and Geodetic Survey; 
the Daniel Giraud: Elliot Medal to Henry B. Bigelow, 
Harvard, and the James Craig Watson Medal (estab- 
lished in 1874) to Herbert R. Morgan, Yale. The 
Henry Draper Medal, awarded to the late Bernard 
Lyot, Meudon Observatory, Paris, prior to his death, 
was accepted on behalf of the Lyot family by the 
French Ambassador. 


A. R. Todd, professor of organic chemistry at Cam- 
bridge University, has been appointed to the chair- 
manship of the British Advisory Council on Scientific 
Policy. The appointment took effect at the end of 
March upon the retirement of Henry Tizard. F. Zuck- 
erman will continue as deputy chairman to the coun- 
cil. Professor Todd retains his position at Cambridge. 


Recent Deaths 


Wingate M. Anderson (57), former president, Stan- 
dard Oil Company of Brazil, Sharon, Conn., Mar. 22; 
George B. Bader (56), pediatrician, New York, Apr. 
18; Julien Besancon (90), specialist in longevity, 
Paris, Apr. 16; Louis H. Bridwell (—), zoologist, 
Forestburg, Tex., Oct. 29, 1951; Barney Brooks (67), 
surgeon, Nashville, Tenn., Mar. 30; A. Cambron (58), 
chemist, Ottawa, Ont., Feb. 22; William H. Campbell 
(100), educator, Chicago, Apr. 15; R. Franklin Carter 
(57), surgeon and diagnostician, New York, Apr. 19; 
Lewis W. Chubb (69), electrical engineer, Pittsburgh, 
Apr. 2; Wiltliiam R. Cole (72), food technologist, 
North Andover, Mass., Apr. 11; Harold T. Coss (52), 
ceramic engineer, New York, Mar. 12; Harry R. Darl- 
ing (73), formerly of Eastman Kodak Company, 
Wolcott, N. Y., Apr. 8; Arthur W. Dean (81), highway 
engineer, Winchester, Mass., Mar. 20; Louis Dede 
(67), former editor Physikalischen Berichte, Germany, 
Aug. 23, 1951; Richard E. Dodge (84), geographer, 
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Willimantic, Conn., Apr. 2; André Dreyfus (55), 
geneticist, Sao Paulo, Feb. 16. 

Charles R. Forbes (74), engineer, Washington, D. 
C., Apr. 10; Malcolm C. Foster (58), mathematician, 
Middletown, Conn., Apr. 9; Leonard E. Hill (85), 
physiologist, Corton, Eng., Mar. 30; William E. Howes 
(57), of Brooklyn, N. Y., radiologist, Honolulu, Apr. 
5; George R. Irving (61), pediatrician, New York, 
Apr. 14; Lambert L. Jackson (81), educator, Tucson, 
Ariz., Mar. 28; Felix Jacobi (69), gynecologist, New 
York, Apr. 1; Austin F, James (81), dentist, Beverly 
Hills, Calif., Apr. 13; Elizabeth Jarrett (87), physi- 
cian, New York, Mar. 26; Lewis J. Johnson (85), civil 
engineer, Cambridge, Mass., Apr. 15. 

Robert Kahn (67), ophthalmologist, New York, 
Mar. 26; Maxwell H. Kaiden (62), ear, nose, and 
throat specialist, New York, Apr. 9; Raymond A. 
Kelser (60), veterinarian and bacteriologist, Phila- 
delphia, Apr. 16; Harold Kirby (52), zoologist, Berke- 
ley, Calif., Feb. 21; Edwin R. Knapp (—), engineer, 
Florham Park, N. J., Mar. 25; Rudolf W. Ladenburg 
(69), physicist, Princeton, N. J., Apr. 3; Marie Lit- 
zinger (52), mathematician, Bedford, Pa., Apr. 7; 
Ugo Lombroso (—), physiologist, Genoa, Italy, Apr. 
11; Bernard Lyot (55), of Paris, astronomer, Cairo, 
Egypt, Apr. 1; George M. Mackenzie (66), of 
Cooperstown, N. Y., pathologist, Charlottesville, Va., 
Mar. 25; Robert M. Marcussen (34), internist, Menlo 
Park, Calif., Apr. 13; Thomas W. Marshall (80), 
civil engineer, Washington, D. C., Mar. 28; Henry D. 
Minich (62), plastics executive and inventor, Tarry- 
town, N. Y., Mar. 22; Charles E. Mongan (92), physi- 
cian, Somerville, Mass., Apr. 13; Roger L. Morrison 
(68), highway engineer, Ann Arbor, Mich., Mar. 23; 
Chester D. Mott (64), research engineer, Evanston, 
Ill, Apr. 1. 

Earl R. Norris (56), biochemist, Seattle, Wash., 
Mar. 30; Louis G. Pacent (58), radio engineer, New 
York, Apr. 7; Edward F. Parks (85), inventor, Provi- 
dence, R. I., Apr. 5; J. Randolph Perdue (43), ob- 
stetrician, Miami Beach, Fla., Mar. 27; James L. 
Peters (62), zoologist and ornithologist, Cambridge, 
Mass., Apr. 19; David Polowe (—), surgeon, Pater- 
son, N. J., Apr. 3; Carl E. Pretzell (76), chemist, 
Bremerhaven, Germany, Apr. 2; Theodore Reichbaum 
(55), cardiologist, Easton, Pa., Apr. 16; Ernest W. 
Riggs (70), educator, Dallas, Tex., Mar. 25; Fred J. 
Sales (51), educator, Redlands, Calif., Mar. 24; 
Ernest R. Smith (60), geologist, Ithaca, N. Y., Mar. 
20; Max Steineke (54), geologist, Los Altos, Calif., 
Apr. 16; John J. Sweeney (62), obstetrician, Phila- 
delphia, Apr. 18; Douglas Symmers (72), pathologist, 
New York, Apr. 19; Edward Taylor (76), engineering 
mathematician, Claremont, Calif., Apr. 7; C. Forrest 
Tefft (62), ceramicist, Columbus, Ohio, Apr. 12; 
Francis M. Turner (61), publisher and chemist, Man- 
hasset, N. Y., Apr. 3; James G. Vail (65), chemist, 
Delhi, India, Dec. 11, 1951; Fanny von Hann-Kende 
(60), psychoanalyst and psychiatrist, New York, 
Apr. 14; Julius B. Wantz (78), engineer and inventor, 
River Forest, Ill., Apr. 6; George G. Weinert (52), 
physicist and mechanical engineer, Lakewood, N. J., 
Mar. 22. 
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Technical Papers 


Birefringent Stepgauge 


Katharine B. Blodgett 


General Electric Research Laboratory, 
Schenectady, New York 


The barium stearate stepgauge' has demonstrated 
the usefulness of a gauge that measures the thickness 
of films a few microinches thick by means of the 
interference colors that they reflect. It consists of a 
plate of special glass on which monolayers of barium 
stearate have been built up in a series of steps having 
thicknesses. 2, 3, 4, .. . 16 niicroinches. 

A new type of stepgauge has been made which 
makes use of the principle that a birefringent mate- 
rial, placed between two properly oriented polarizing 
films, transmits light which, in general, exhibits inter- 
ference colors. 

Many plastics that are commercially available in 
thin sheet form are birefringent. Ordinary cellophane 
is a familiar example. A small square piece cut from 
a new sheet of Dupont waterproof cellophane with 
its edges parallel to the edges of the sheet transmitted 
light of a blue color when placed between two parallel 
polarizing films, and yellow between two crossed 
polarizing films. In each case the piece was oriented 
with its four edges making an angle of 45° with the 
direction of the polarizers. This phenomenon has been 
commonly employed for demonstrating some of the 
properties of birefringent materials. 

The birefringent stepgauge consists of a set of small 
pieces of a birefringent plastic, cut and stacked to- 
gether so as to form a flight of steps. Each step differs 
from the next by a constant thickness, which is usually 
the thickness of one layer of plastic. A series of 10 
steps having a convenient size can be made by cutting 
a strip of plastic 144” wide from a sheet, and then 
cutting it into 10 pieces having the successive lengths 
3”, 234”, . . . 34”. These are stacked together and 
bound with Scotch tape around the edge. 

When the birefringent stepgauge is sandwiched be- 
tween polarizing films with the direction of the step- 
gauge making an angle of 45° with the direction of 
the polarizers, bright colors are seen by transmitted 
light. The colors vary from step to step. They are 
interference colors which occur because the light is 
split into two rays that travel through the plastic 
with different velocities and therefore emerge from the 
plastic with a phase difference. The light that passes 
through the second, or “analyzing,” polarizer is the 
resultant of two rays having a phase difference. The 
light, therefore, exhibits interference colors that are 
identical with those seen in the light reflected by very 
thin films of transparent substances. 

Interference colors ordinarily belong to one or the 
other of two different series. The color exhibited by 


1 Barium Stearate Stepgauge, General Electric Company 
Instruction Manual. 
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one series for any given path difference of the two 
interfering rays is complementary to that of the other 
series for the same path difference. The new stepgauge 
exhibits the two series. The colors seen with the 
polaroids parallel are the same as those reflected by 
a thin film when n, < , <n,, where n, is the re- 
fractive index of the film, and n, and n, of the media 
on either side of the film. The colors seen with crossed 
polaroids are the same as those exhibited by a thin 
film for the cases ny < m, > mn, and my > nm, < my. 

The interference minima for monochromatic light 
occur as follows: 

a) Parallel polarizers. Minima occur at an “effee- 
tive path difference,” Al, given by 


Al=1/2, 34/2, . . . ete., 
where “effective” refers to the path difference in air 
that corresponds to the phase difference of the two 
rays. 
b) Crossed polarizers. Minima occur at 
Al=0,1, 2A, .. . ete. 


The new stepgauge can be used to measure accur- 
ately the thickness of films a few microinches thick, 
in the same way that measurements are made with 
the barium stearate stepgauge, by matching the color 
of the film that is to be measured to that of one of 
the steps on the gauge. The birefringent gauge must 
first be calibrated. This can be done by viewing a 
source of monochromatic light, such as a sodium lamp, 
through the stepgauge and polarizers. 

As an example, a stepgauge was made of 12 steps 
of Kodapak? 0.015” thick. The first minimum for 
perpendicular sodium light seen with crossed polar- 
izers was found to occur at step 9, and the first mini- 
mum with parallel polarizers at step 4.5 (interpolated 
between 4 and 5). Therefore, the calibration for the 
gauge is 

Alg=1/9 per step for sodium light, 
where the subscript g refers to the gauge. 

In the ease of perpendicular light reflected by a 
thin film, the lag between the two rays due to distance 
retardation is given by 


Al; = 2nt, 


where » and ¢ are the refractive index and thickness, 
respectively, of the thin film. Therefore, one step of 
the gauge produces the same lag as a thickness 4/18n, 
which is 218 A for a material for which »=1.5. 

The steps of the barium stearate stepgauge are 
commonly made with a steprise 244 A, which is nearly 
1 microinch. When the colors of the birefringent step- 
gauge which has just been described are compared 
with those of a barium stearate stepgauge, they are 
found to differ by the small amount predicted by the 
calibration. 

The amount of lag per step is determined by the 


* Manufactured by Eastman Kodak Company, Rochester, 
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product NtAn, where N is the number of layers in a 
step, t the thickness per layer, and An the difference 
in refractive index for the two polarized rays. Since 
many different plastics having a wide variety of bire- 
fringence and thickness are commercially available, a 
variety of stepgauges can be made having different 
“steepness” for the flight of steps. Ordinary cello- 
phane was found to have more birefringence than was 
desirable for a stepgauge. A flight of steps made of 
cellophane had too great optical steepness to be gen- 
erally useful as a measuring instrument. 

The steps of a birefringent stepgauge are com- 
monly cut out of a sheet of plastic with all the steps 
in the same direction of the sheet. In this case the 
thicknesses add. If a step is cut out of the sheet in 
a direction at right angles to the direction of the 
rest of the steps, its thickness will subtract from that 
of the series. 

The birefringent stepgauge is not yet commercially 
available. 


Manuscript received February 20, 1952. 


An Observation on the Infrared Absorption 
Spectrum of Dextran 


Stanley C. Burket and Eugene H. Melvin 


Northern Regional Research Laboratory,* 
Peoria, Illinois 


In an extensive study of the physical characteriza- 
tion of dextran, we have examined the infrared ab- 
sorption spectra of dried films of a wide variety of 
undegraded and degraded dextrans produced by dif- 
ferent organisms under different conditions. The in- 
strument used was a Perkin-Elmer Model 21 infrared 
spectrophotometer.? Throughout most of the spectral 
region 3 »-15 np, these spectra resemble each other quite 
closely, but some significant differences have been 
found. The largest variations occur in the spectral 
neighborhood of 12.6 », and a few examples of par- 
ticular interest are shown in Fig. 1. It will be noted 
that, of the commercial dextrans, the nondomestic 
show marked differences from the domestic in the 
amount of absorption at 12.6 ». Samples of dextran 
produced by Leuconostoc mesenteroides NRRL B-512 
do not show appreciable absorption at 12.6 1»; NRRL 
B-512 and the organism that produces the domestic 
dextran stem from the same original culture. Dex- 
trans produced by other organisms in the NRRL eul- 
ture collection show varying amounts of absorption 
at 12.6 u. One dextran we have studied in particular 
is produced by L. mesenteroides NRRL B-742. Unde- 
graded dextran from this latter source has been 
fractionated by alcohol precipitation from water. 
Two fractions, labeled in Fig. 1 as B-742, Type I, 
and B-742, Type II, have been obtained. The physical 


1 One of the laboratories of the Bureau of Agricultural and 
Industrial Chemistry, Agricultural Research Administration, 
United States Department of Agriculture. 

2 Mention of the instrument used does not constitute an 
endorsement by the U. S. Department of Agricu)ture. 
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TRANSMISSION 


12 13 


WAVELENGTH 


Fig. 1. Infrared absorption spectra of dried films of differ- 
ent dextrans between 12» and 14. A, commercial, domestic; 
B, C, and D, commercial, nondomestic ; BE, unfractionated 
B-742 ; F, B-742, Type 1; G, B-742, Type LI. 


characterization of these materials will be discussed 
later by others, but we cam say that the molecular 
weights of the two fractions as determined by light 
seattering are approximately the same. The spectra of 
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these and other dextrans that we have studied are 
unchanged in the low molecular weight (about 30,- 
000) material isolated by alcohol precipitation after 
acid hydrolysis. 

One way of accounting for the spectra of the non- 
domestic dextrans would be to assume that they are 
mixtures of Types I and II in varying quantities. 
If we further assume (1) that the spectrum of dex- 
tran is independent of type except from 12 » to 14 u 
and (2) that the Type II dextran, the spectrum of 
which is shown in Fig. 1, contains a negligible amount 
of impurities, we can assign percentages of Type II 
dextran to the various dextrans whose spectra are 
shown in Fig. 1. The percentages so obtained follow: 


A 5 
B 25 
85 
D 40 
E . 85 


A more extensive discussion of the infrared absorp- 
tion spectra of dextrans will be published elsewhere. 


Manuscript received November 30, 1951. 


An Ultramicronutritional Bio-Assay 
Technique Employing Seeded 
Agar Tubes 


Maurice E. Shils, Martin Horowitz, 
Anna Cheskis Gelman, and Martin Sass* 


School of Public Health, 
Columbia University, New York 


The need for estimating nutrients present in foods 
and biological materials has resulted in the develop- 
ment of valuable microtechniques (chemical, micro- 
biological, and chromatographic). However, there is 
a continuing requirement for simple and sensitive 
procedures for use in clinical work, especially with 
children, for field work in nutrition surveys, and for 
small-animal experimentation to avoid sacrificing the 
organism; the procedures should be capable of meas- 
uring nutrients in very small amounts of biological 
fluids and tissues. Available microchemical procedures 
for the routine determinations of thiamin, riboflavin, 
ascorbic acid, vitamin A, and carotene on a few drops 
of blood (1) require expensive and delicate equip- 
ment, presenting a serious problem in field work and 
in modestly equipped laboratories. In addition, ultra- 
microchemical methods are not available for many of 
the B vitamins. Microbiological assay techniques of 
either the test-tube or agar-plate type as commonly 
employed (2) are not sensitive enough for the pur- 
poses indicated, but they have a simplicity and range 
that make adaptation of their principle desirable at 
ultramicro levels. 

We report here initial observations on a simple and 
rapid microbiological assay procedure, suitable for 
vitamins and amino acids, which employs a small-bore 


1 This study has been supported by a grant from Merck & 
Co., Rahway, N. J. 
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Fic. 1. Agar tube assay for riboflavin illustrating the 
turbid appearance of the seeded agar medium where the 
organism (L. casei) has grown in response to the supernatant 
riboflavin solution. From left to right, the tubes contain 0.0 
(blank), 0.025, 0.05, 0.25, and 0.5 pg ribofiavin/ml, respec- 
tively; in each instance 0.035 ml of solution was added. 
Incubation for 18 hr at 30° C. 


glass tube containing agar-basal medium seeded with 
the test organism. The basal medium is deficient only 
in the nutrient to be assayed, and the organism em- 
ployed requires the nutrient for growth. The test 
solution is added above the agar column, and after 
suitable incubation the length of the column of 
growth is measured (Fig 1). The procedure is an 
adaptation of the agar-plate assay technique (3) but 
with many advantages in sensitivity and simplicity. 
Seeded agar tubes in various modifications have been 
used for antibiotic assay (4-7). 

The graded response (length of growth column) 
has been found to bear a linear relation to the 
logarithm of the concentration of the added nutrient 
over most or all of the ranges tested (Fig. 2). A 
similar relation has been found in various agar-plate 
assays (8-10). Four vitamins and three organisms 
thus far tested have shown the graded response 
(Table 1), and it is believed that this response will 
obtain wherever an organism will grow in a low 
oxygen tension without gas formation upon the addi- 
tion of a missing essential nutrient. Saccharomyces 
carlsbergensis ATCC No. 9080, for example, has not 
yielded satisfactory results to date in testing for the 
vitamin B, group. 

A number of variables have been and are being 
tested for optimum results, including concentrations 
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Fig. 2. Agar tube assay for riboflavin and niacin illustrat- 
ing linear relation between vitamin concentration (logarith- 
mic) and length of growth column. Each point is the average 
of 3 readings, 0.030 ml solution/tube, incubation for 19 hr 
at 87° C, 


of agar, types and concentrations of basal media and 
of organisms, sealed vs unsealed tubes, age of bac- 
teria, pH of added solution, methods of filling tubes, 
and others. The procedure currently used is as fol- 
lows: The bacterial cultures are handled in the usual 
fashion for microbiological assay and, after inocula- 
tion, 18-hr incubation, and two saline washings, the 
bacterial suspension is brought to a suitable turbidity 
(Table 1). Basal medium of the proper strength 


from slipping through.’ The tubes are filled for ap- 
proximately 5 em of their length by partial im- 
mersion in the liquified seeded agar and are then left 
horizontal until the agar has hardened. 

The test material is added at the top of the tube 
with a constriction micropipette (1) of 0.015 ml or 
greater volume and incubated in a well-humidified 
chamber for 16-20 hr at the optimum temperature 
for the test organism. The tubes need not be sealed. 
The length of the growth zones is measured with an 
inexpensive vernier caliper allowing readings to 0.1 
mm; a black background and fluorescent light assist 
in noting the boundary. Provided complete evapora- 
tion of the test solution does not oceur during ineu- 
bation, appreciable variation in the volume added 
does not appear to influence the length of growth 
column significantly. Standard nutrient solutions are 
run in triplicate at suitable concentrations. Sterile 
technique is necessary only in the handling of the 
cultures and basal media. 

The seeded tubes may be wrapped in batches in 
vaporproof material and stored in the refrigerator 
until ready for use. We have tested agar tubes seeded 
with Lactobacillus casei and stored for varying pe- 
riods; good readings with riboflavin have been ob- 
tained following 3-4 days’ storage. Column lengths at 
a given vitamin concentration increase with storage 
time. 

It has been found that the effective (readable) 
range of the agar tube assay is much greater than 
for the standard tube assay (Table 1). With pure 
riboflavin solutions serving as “unknowns,” the ac- 
curacy of the agar tube assay approximates that of 
the Snell and Strong assay procedure (11). 

The simplicity, speed, and extensive range of the 


TABLE 1 
Data ON AGAR TUBE MICROBIOLOGICAL ASSAY 


Vitamin Organism and ATCC No. 


Medium and strength - 


Effective range (yg) 


Agar Liquid 
tube* tube 
Thiamin L. fermenti 9338 D-Bt 1X 90-95 0.02 -10.0 0.01-0.04 
Riboflavin L. casei 7469 D-B; (11) modified 81-83 02 - 1.0 .05-0.3 
1X 
Niacin L. arabinosus 8014 D-B 1X 81-83 .05 -12.5 .01-0.4 
Pantothenic acid $4 D-X 81-83 0.025-12.5 0.01-0.08 
* T =optical density of suspension of culture used for seeding, using Evelyn colorimeter, 540 filter. 


+ Using 0.03 ml of vitamin solution. The upper limits of effective range and the linearity of response have not yet been 


thoroughly investigated above these levels. 


¢ D-B = Difco-Bacto assay medium for the particular assay. 


(Table 1) containing 0.6% agar is autoclaved and 
allowed to cool to 42°-45° C. Five ml of the bacterial 
suspension is then added per 100 ml of agar-basal 
medium, and the tubes are filled. The glass tubes are 
8 em long, 3.5 mm OD and 2.0 mm ID? and have the 
lower end partially flame-sealed to prevent the agar 

? Similar results have been obtained using tubes of 0.9 mm 
ID; the degree to which diameter may be reduced would 


appear to be limited only by practical considerations of meth- 
ods of introducing liquid and of measuring growth column. 
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agar tube assay commend it for trial in control work 
with potent vitamin sources and in establishing the 
range of vitamins in solutions of unknown strength 
preliminary to measurement by established chemical 
and microbiological procedures. Further investigation 

® Glass tubing, cleaned with acid and washed until rinsings 
are no longer acid, must be treated with a detergent such as 
Alconox in order to prevent changes in the agar that result 


in imbibition of the supernatant liquid, with drying and frag- 
mentation of the agar surface and variable results. 
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will determine whether it will stand on its own merits 
as an independent assay procedure with biological 
material. 


References 


1. Bessey, O. A. In P. Gyorgy (Ed.), Vitamin Methods, 
Vol. I. New York: Academic Press, 289 (1950). 

2. SNELL, EB. E. Ibid., 328. 

8. Bacuwaracn, A. L. Nature, 160, 640 (1947). 

4. Torit, T., KAWAKAMI, Y., and Kozima, H. J. Penicillin 
(Japan), 1, 281 (1947). 

5. Mircuison, D. A., and Spicer, C. C. J. Gen. Microbdiol., 
3, 184 (1949). 

6. Davis, W. W., Parke, T. V., and Daity, W. A. Science, 
109, 545 (1949). 

7. Davis, W. W., et al. J. Am. Pharm, Assoc., Sci. Ed., 39, 
331 (1950). 

8. Bacnwaracn, A. L., and Curupertson, W. F. J. Analyst, 
73, 334 (1948). 

9. GencHor, D. S., Partripce, C. W. H., and 
F. H. Arch. Biochem., 17, 413 (1948). 

10. CUTHBERTSON, W. F. J., Pecier, H. F., and Luioyp, J. T. 
Analyst, 76, 133 (1951). 

11. SNeuL, E. E., and Strone, F. M. Ind. Eng. Chem., Anal. 
Ed., 11, 346 (1939). 


Manuscript received November 30, 1951. 


Effect of Wind-generated Waves on 
Migration of the Yukon River 
in the Yukon Flats, Alaska* 


John R. Williams 


Alaska Terrain and Permafrost Section, 
U. S. Geological Survey, Washington, D. C. 


Wind-generated waves influence the migration of 
the Yukon River in east-central Alaska. At Circle, 125 
miles downstream from the Alaska-Canada boundary, 
the Yukon River enters the eastern end of the Yukon 
Flats, an alluvial basin 20-75 miles wide and nearly 
200 miles long. The Flats comprise a lowland that 
includes the Yukon Valley and lower parts of tribu- 
tary valleys. Tributaries entering from the north are 
Poreupine, Sheenjek, Christian, Chandalar, Hodzana, 
Hadweenzic, and Dall rivers. Those entering from the 
south are Birch and Beaver creeks. Seven miles below 
Stevens, the river leaves the Flats through a narrow 
eanyon. 

From Circle to Fort Yukon the course of the Yukon 
is N 45° W and it is complexly braided. From Fort 
Yukon to a point downstream from Beaver the river 
changes its course to S 75° W and flows in a wide 
main channel, from which bow-shaped sloughs branch 
and re-enter. Along the north bank the channel is 
complicated by numerous distributaries of the Chand- 
alar and Porcupine rivers. Near Stevens the Yukon 
is confined to one broad watercourse that locally 
branches into as many as three or four smaller 
channels. 

Throughout the Yukon Flats, the riverbanks con- 
sist of unconsolidated alluvial gravel, sand, and silt, 
with minor amounts of organic material. In many 
places these banks are perennially frozen. Where the 
north bank of the river is 20’-30’ above summer river 


1 Publication authorized by the director, U. S. Geological 
Survey. 
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level, it is characterized by a well-developed soil pro- 
file. The vegetation is more like that found on older 
surfaces near the margin of the Yukon Flats than like 
vegetation on the south bank of the river, which is 
lower and lacks a well-developed soil profile. South 
of the river islands and bars are more numerous, and 
abandoned channels are filling with silt deposited 
during floods. These facts suggest that the alluvial 
features to the south are more recent than those to the 
north, and that the south bank has grown northward 
by deposition as the north bank retreated by erosion. 

Russell (1), Goodrich (2), and Eakin (3) were 
among the first to suggest that the Yukon is migrating 
northward, basing their conclusion on the fact that 
the current is swifter along the north bank, where the 
stream is eroding the older, higher ground. To account 
for this migration in the Yukon Flats, Goodrich (4) 
applied Ferrel’s law of terrestrial rotation, in which 
horizontally moving bodies are deflected to the right 
in the Northern Hemisphere. Deflection of a west- 
flowing river, such as the Yukon, would force migra- 
tion to the north. Goodrich (5) attributed the asym- 
metry of some of the smaller tributary valleys to the 
effects of geologie structure and regional tilting. If the 
tilting theory were applied to the Yukon in the Flats, 
uplift of the area south of the river might force the 
river northward. 

Field evidence indicates that the course of the 
Yukon was shifted south of its present position by 
deposition of gravel fans in the lower valleys of the 
Christian, Chandalar, and Sheenjek rivers during a 
period when glaciers, with sources in the Brooks 
Range, moved down the valleys. Since the last major 
glacial advance, the Yukon appears to have migrated 
northward and, in a few places, is eroding the lower 
part of the gravel fan of the Chandalar River. 

At present the strongest summer winds are from 
the southwest, as observed by the writer and by resi- 
dents of Beaver, a small village on the north bank 
of the Yukon. These winds, blowing against the river 
current, produce choppy waves with a trough-to-crest 
height up to 3’. The waves attain their maximum 
height and erosive power along the north bank of the 
river, especially where the wind blows unobstructed 
across a wide expanse of water. The south bank, in 
contrast, is protected from waves generated by sum- 
mer winds; and in winter the prevailing northeast 
winds and the strong southwest winds associated with 
cyclonic storms eannot form waves on the ice-covered 
river. 

Frozen banks are thawed rapidly at water level and 
below, and at a slower rate by warm air above water 
level. They thus become prey to undercutting at a 
rate that depends on the degree of cementation of the 
alluvium by ice and on the rate of removal of the 
eroded sediment. Frozen silt, the most cohesive bank 
material, ean be undercut farther than frozen gravel 
or sand or thawed material. The process is accelerated 
by wind-generated waves and results in the collapse 
of large blocks of silt, which temporarily defend the 
bank against further erosion by waves and current 
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until they are thawed and removed. Where the banks 
consist of frozen sand and gravel or thawed material, 
they are also effectively eroded by wind-generated 
waves and river current. 

Local residents reported erosion of a strip approxi- 
mately 200’ wide along the north bank of the Yukon 
downstream from Beaver during a summer character- 
ized by long periods of strong southwest winds. In 
June 1950, after breakup of the river ice, strong up- 
river winds produced waves which, together with the 
current, caved the frozen silt banks upstream from 
Beaver as much as 35’ in two days, whereas moving 
river ice had relatively little effect. In August 1949, 
a section of the bank was undereut by waves and cur- 
rent and slumped into the river. This block was cir- 
eumscribed by a crack that extended 90’ back from 
the river. 

Wind-generated waves erode lake margins in much 
the same way, although the added effects of current 
and rapid fluctuations in level are lacking. The shores 
of some of the larger lakes in the Yukon Flats are 
being eroded by waves. Elongation and orientation 
of lakes on the arctic coastal plain of Alaska (6) 
and enlargement of thaw lakes on Seward Peninsula 
(7) have been ascribed to this type of erosion. 

From these observations it is concluded that waves 
generated in summer by strong upriver winds are an 
effective erosive agent on the north bank of the river 
and accelerate the northward migration of the Yukon 
River in the Yukon Flats. 
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Crystalline Visnagan 


Eric Smith, L. A. Pucci, and W. G. Bywater 


Research Division, S. B. Penick & Company, 
Jersey City, New Jersey 


Khellin, a crystalline dimethoxymethylfurochro- 
mone obtained from the seeds (khella) of Ammi 
visnaga L. (bishop’s-weed), has attracted attention 
because of its vasodilatory activity (1). 

The “visnagan” fraction, which is obtained as a 
more ether-soluble by-product in the preparation of 
khellin, was described by Samaan (2) as a dark, oily 
liquid distilling at 160° at 20 mm, with decomposition. 
In a recent communication, Cavallito and Rockwell 
(3) reported the isolation of a glassy product from 
this fraction by fractional precipitation from ether 
with Skellysolve B (petroleum naphtha) followed by 
chromatography on silica. For this glassy product 
they reported the following analytical data: Probable 
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formula: C..H»2._.,0;; molecular weight: found 387, 
caled 402-404; specific rotation, [a]p + 30.5°. Pharma- 
cologically, this product was found to be about twice 
as active as khellin when tested on the isolated heart. 

Although khellin is a useful and potent vasodilator, 
any product having greater potency with fewer side 
effects would be a valuable adjunct to the series of 
compounds used for the treatment of angina pectoris. 
A program designed to obtain pure principles from 
the amorphous fraction of extracts was therefore 
started in these laboratories. 

In addition to the isolation of the above-described 
material, Cavallito and Rockwell described the sepa- 
ration of a product identified as a “erystalline im- 
purity” possessing the following properties: mp, 
133°-140°; empirical formula, C,,;H,,0,; molecular 
weight, 272. 

Applying the general method of Cavallito and 
Rockwell, we chromatographed an extract of khella 
(RI-811) from which khellin and chellolglycoside had 
been removed and which was optically active ([a]p + 
5°). Its vasodilatory effect was about two and one 
half times that of khellin (Table 1). Optical activity 


TABLE 1 


FLow INCREASE ON ISOLATED RABBIT HEART 
IN COMPARISON WITH KHELLIN 


Fl Flow 
Com- Concen- in- Po- 
pound tration 


Control Test (%) 


Standard 1: 60,000 26.5 37 40 


1 
RI-811 1: 150,000 30.7 43 41 2.5 
Standard 1: 30,000 28.5 42 48 1 
RI-832 1: 240,000 25.9 40 55 8 
Standard 1: 30,000 29.5 42.7 44.9 1 
RI-832-3 1: 240,000 27.1 37.3 37.6 8 
Standard 1: 30,000 32.4 46.3 42.9 1 

1 


RI-778-3 =. 1: 30,000 29.9 41.5 38.9 


and ultraviolet absorption characteristics were em- 
ployed as a guide in selecting eluted fractions. Opti- 
eal activity was read on 0.5% solutions in 95% ethyl 
alcohol. We thus obtained an amorphous product 
possessing a specific rotation of [a], +16° and addi- 
tional fractions increasing in optical activity to 
[a]p + 50°. From this preliminary separation we sub- 
sequently obtained the two erystalline compounds 
described below. 

The eluate ([a]p)+16°) possessed the absorption 
spectrum described by Cavallito and Rockwell for 
their amorphous visnagan and had a strong dilating 
action on the isolated rabbit heart. We rechromato- 
graphed this fraction, discarded the first eluate, and 
obtained a central fraction which, on trituration with 
methyl alcohol, crystallized after prolonged standing 
at 4° C. The erystalline visnagan (RI-832), after 
repeated recrystallization from methanol, had a melt- 
ing point of 86°-88° and a specific rotation of 
[a]p+12.5°. The ultraviolet absorption spectrum 
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given in Fig. 1 is similar to the curve obtained by 
Cavallito and Rockwell. Anal :* C, 66.84%; H, 7.28% 
(ealed for C,,H,.0,: C, 66.98%; H, 7.50%). Its 
molecular weight, determined ecryoscopically, is 373 
(caled, 376.45). 

Insofar as we are aware, this is the first description 
of the isolation of a crystalline compound from the 
amorphous visnagan fraction of khella extracts that 
has the ultraviolet absorption properties of the main 
amorphous product. Three preparations of the com- 
pound (RI-832) have been made, two of which have 
been tested by the Hazleton Laboratories, of Falls 
Church, Va., in isolated rabbit hearts and found to 
possess a vasodilating effect approximately eight times 
that of khellin (Table 1, RI-832 and RI-832-3). 

The eluate having the specific rotation [a], +50° 
also yielded a crystalline compound (RI-778), melting 
point, 157°-159°, and [a],+96° after repeated re- 
crystallization from ethyl acetate. Anal: C, 65.15%; 
H, 5.80% (caled for C,,H,,0,;: C, 65.20%; H, 
5.84%). The molecular weight by cryosecopic method 
was found to be 276 (caled, 276.28). The ultraviolet 
absorption spectrum of this substance is given in 
Fig. 1. 

This compound may correspond to the “crystalline 
impurity” of Cavallito and Rockwell, since it also 
yields a hydrochloride with ethereal hydrochloric acid. 
The hydrochloride is markedly different from the 


1 Microanalyses by Schwarzkopf Microanalytical Labora- 
tory, Middle Village, 
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oxonium salt of khellin or visnagin in being readily 
soluble in excess ether. The ultraviolet absorption 
closely resembles the absorption spectrum reported by 
Davies and Norris (4) for dihydrokhellin. The basic 
structure of the compound seems, therefore, to be a 
dihydrofuranochromone. Its vasodilatory activity is 
given in Table 1. 
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Association of Enzymatic Activity with 
Submicroscopic Particles 


Alton Meister 


National Cancer Institute, 
National Institutes of Health, Bethesda, Maryland 


Considerable study of the mitochondrial fraction of 
tissues has shown that these particulates possess the 
major portion of the activity of a number of tissue 
enzyme systems (1). Although preparations of sub- 
microscopic particles (microsomes) have been found 
to possess a few enzyme activities in relatively high 
concentration, previous studies (1) have not indicated 
exclusive localization of an enzymatic activity in these 
particles. In the course of investigations on the hy- 
drolysis of triacetic acid lactone by rat kidney homo- 
genates, it was noted that almost all the lactonase ac- 
tivity could be sedimented at 18,000 x g (2). Fraction- 
ation according to the methods of Schneider (3) and 
Schneider and Hogeboom (4) indicated that about 
70% of this activity was associated with the sub- 
microscopic particles, whereas the mitochondrial frac- 


TABLE 1 


INTRACELLULAR DISTRIBUTION OF TRIACETIC ACID 
LACTONASE IN Rat KIDNEY 


Expt. 1* Expt. 2* 

Whole homogenate 8.95 (100) 7.94 (100) 0.164 
Nuclei + whole cells 1.66 18.5 1.55 19.5 .139 
Mitochondria 7.5 474 6.0 .054 

Submicroscopic 

particles 6.34 70.9 5.55 70.0 .607 
Supernatant 1.00 11.2 .700 8.8 0.040 


Sum of fractions 9.67 108 8.27 104 -— 


* Fractionated by the procedure of Schneider (3). 

+ Fractionated by the procedure of Schneider and Hoge- 
boom (4) using 0.25 M sucrose. 

t Activity expressed in terms of the rate constant, k x 10° 


). 
| k x 10°/mg nitrogen. 
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tion possessed approximately 7% of the total activity 
(Table 1). Since the slight activity of the mitochon- 
drial and supernatant fractions can probably be at- 
tributed to contamination by submicroscopic particles, 
the data suggest that the lactonase activity is an ex- 
elusive function of microsomes. It is possible that 
other systems may also be entirely localized in these 
tissue particles (see, for example, 6, 7). 

The present data, which were obtained in the course 
of investigations on polyketo acids, are presented in 
the belief that they may be of interest to those con- 
cerned with the study of cellular particulates. The 
finding of localization of enzymatic activity in the 
submicroseopice particle fraction should be considered 
in the light of the suggestion (8) that these sub- 
microscopic particles are formed as a result of mito- 
chondrial disintegration. 
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Membrane Resistance Changes in the 
Course of Axonal Spikes Modified 
by Low Na* Concentration* 


Harry Grundfest, Rita Guttman, 
Charles D. Hendley, and Irwin B. Wilson 


Department of Neurology, College of Physicians & 
Surgeons, Columbia University, New York, 
Department of Biology, Brooklyn College, Brooklyn, 
New York, and Department of Neuropsychiatry, 
Tulane University, New Orleans 


The size, duration and propagation velocity of the 
axonal spike are known to be altered by changing the 
environmental Na* concentration (1). This means 
of reversibly altering the properties of the spike 
affords an opportunity to study the course of the 
correlated resistance changes of the excitable mem- 
brane during activity of the nerve fiber. 

The resistance change was measured on cleaned 
giant axons of the squid (Loligo pealii) essentially 
as was done by Cole and Curtis (2). Transversely 
oriented external Ag-AgC} electrodes, although not as 
satisfactory as the platinum-platinum black elec- 
trodes of Cole and Curtis, were used. The measuring 
electrodes were slightly misaligned. Therefore, in ad- 
dition to the a-e bridge signal, they also recorded a 
derivative of the spike. It was deemed desirable to 
carry out all the measurements at room temperature 

1 This work was carried out at the Marine Biological Lab- 
oratory, Woods Hole, Mass., partly under a grant to one of 


us (H. G.) from the U. 8. Atomic Energy Commission under 
contract AT (30-1)-1076. 


§22 


(25°-26° C), at which the axons nevertheless re- 
mained functional for as long as 5 hr. At these high 
temperatures the spike is brief, and the a-c bridge 
was therefore supplied with a 25-ke sine wave input, 
to provide good resolution of the resistance changes. 
The detector was a differential amplifier flat to 50 ke 
(6 db down at 150 ke), driving one beam of a dual 
eathode-ray oscillograph. The second beam carried a 
simultaneous record of the first differential of the 
spike. 

Fig. 1 illustrates the membrane resistance changes 


Fic, 1, The resistance changes of the active axonal mem- 
brane in relation to modifications of the spike form produced 
by altering the external Na+ concentration. The first 4 traces 
represent resistance measurements in sea water, in artificial 
sea water containing only 60% and 40% Nat, and again in 
sea water. The lowest record shows the diphasic spike re- 
corded in sea water and at low amplification from electrodes 
on each side of the impedance measuring pair. A 25-ke signal 
is superimposed. The initial base lines of the upper 4 records 
show that the a-c Wheatstone bridge was balanced for the 
resting nerve fiber. After the stimulus artifact (lasting ap- 
prox 70 psec) and the electrotonic potential, there is seen 
the onset of the propagated spike. Before this has reached 
its crest, the membrane resistance falls, and the resulting 
bridge imbalance is signalized by the appearance of the 25-kc 
carrier. The-maximum resistance changes from above down- 
ward are 3.2%, 2.1%, 2%, and 2.7%. 


observed during activity of one axon, successively 
bathed in sea water or in artificial sea water in which 
40% or 60% of the NaCl had been replaced by 
choline chloride. Despite the slower, smaller, and 
broader spikes in the Na+ poor media the onset of 
the resistance change occurs in the same phase of the 
spike—namely, approximately at the maximum of the 
first differential of the latter. The shift occurs rapidly 
and reversibly on changing the bathing medium. 
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The greatest changes measured with our cell were 
approximately 3% of the total resistance. This value, 
of course, represents the much greater fall of the 
membrane resistance, shunted by the invariant low 
resistance of the fluid. Cole and Curtis obtained for 
the same measurement values as high as 7%, but their 
higher values can be ascribed to the smaller amount 
of shunting fluid in the measuring cells used by them. 
A few experiments using oil as the bathing medium 
gave much higher values. The resistance changes were 
largest for sea water and progressively smaller, but 
reversibly so, for the progressively Na* poorer solu- 
tions. On the other hand, there was a steady decrease 
of the amount of the measured resistance change with 
time. 

The experiments reported here indicate that the 
membrane resistance change is a consequence of other 
events in the axonal membrane. They also constitute 
a further demonstration of the importance of the Na* 
component of the local circuit, first because the cor- 
related temporal courses of the spike and of the re- 
sistance change are both functions of the external 
Nat concentration and, second, because of the magni- 
tudes of both the spike and of the resistance change 
are also functions of the external Na* concentration. 
The latter correlation is of special importance to 
theoretical concepts of the processes involved in ex- 
citation and propagation. 
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Blood Transfusion in Irradiation 
Hemorrhage" 


. Garrott Allen, Clair E. Basinger, 
tee J. Landy, Margaret H. Sanderson, 
and Daniel M. Enerson 
Department of Surgery, 


University of Chicago School of Medicine, 
Chicago, Illinois 


Among the postirradiation findings characteristic 
of near-lethal (LD;,-LD,..) exposures to ionizing 
radiation are spontaneous abnormal bleeding and 
anemia. Because of the prominence of thrombocyto- 
penia and anemia in the abnormal bleeding syndrome 
of irradiation sickness, it is natural to assume that 
the frequent administration of fresh whole blood 
transfusions might be of considerable therapeutic 
value in the control or prevention of this type of 
hemorrhage. In spite of the logical nature of this 
anticipation, there are no experimental or clinical 
data to support the contention that blood transfusions 
will be of value in irradiation injury other than in 
the treatment of initial shock or in the prevention of 


21 Sponsored by the Medical Research and Development 
Board, Office of the Surgeon General, Department of the 
Army, and by the Argonne National Laboratory, Chicago. 
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Fie. 1. Cumulative mortality in transfused and nontrans- 
fused dogs after exposure to x-radiation. 


anemia, Since no American doctor entered either 
Hiroshima or Nagasaki short of 4 weeks after the 
bombing, early laboratory data from these disasters 
are, for all practical purposes, nonexistent. In the 
absence of human data, our only recourse is to estab- 
lish the pathologie picture and a therapeutie program 
based on observations carried out on the experimental 
animal. 

This is a study of the therapeutic value of blood 
transfusion given, without antibiotics, to determine 
whether this procedure will prevent irradiation 
hemorrhage and/or improve the survival rate in the 
x-irradiated dog. The dog was chosen because in many 
respects its response to total-body irradiation is 
similar to man. This animal differs in one important 
respect in that its blood types are much less well 
defined. As seen below, the results obtained from 
transfusion alone are the reverse of those anticipated. 

One hundred and seventy-three dogs were exposed 
to single doses of total-body x-irradiation at the fol- 
lowing dosage levels: 175, 225, 275, 325, 375, and 450 
r. The animals were divided into two groups; one 
group of 101 dogs served as controls, and the other 
group of 72 was transfused with citrated fresh whole 
blood 3 times a week beginning on the fourth post- 
irradiation day. Five ml/kg of body weight was ad- 
ministered on each day the animal was transfused. 
In addition to this blood the animal also received a 
volume of blood equivalent to the amount withdrawn 
for study just prior to each transfusion. No other 
treatment was administered. 

For comparative purposes the experiment was so 
arranged that animals receiving blood were paired 
with control animals of approximately the same size, 
which were irradiated under similar conditions on the 
same day. All were mongrels, and both male and 
female dogs were used. 

Total-body exposures were administered, placing 
the unanesthetized dog in a canvas sling suspended 
before the energy source, a GE Maximar 250-kv, 
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TABLE 1 
AVERAGE POSTIRRADIATION LIFE OF THE NONSURVIVALS 


450r 375r 325r 275r 225r 175r 
Controls 10.4 days 13.3 days 11.7 days 16.4 days 17.2 days All survived 


15-ma x-ray machine. A combination 1-mm copper 
and 3-mm bakelite filter was used. The target dis- 
tance was 57 in. to the projected center of the animal, 
and the average rate of delivery was 5.12 r/min. To 
achieve a given dosage level, exposure time was ad- 
justed accordingly. All other physical factors were 
constant. In each instance one half the total dose was 
delivered from one side, then the animal was rotated 
180° within its sling and the exposure was completed. 

The following studies were conducted for both con- 
trol and transfused animals: (1) the whole blood 
clotting time; (2) the Quick one-step prothrombin 
time; (3) the erythrocyte, leucocyte, and thrombocyte 
counts, and hemoglobin determinations; (4) weight 
records 3 times/week; and (5) daily rectal tempera- 
tures. 

All bloods were cross-matched prior to transfusion. 
Autopsies were performed on 95% of the transfused 
dogs and on 91% of the controls. The incidence and 
site of hemorrhage at autopsy were classified accord- 
ing to the organs and tissues in which bleeding 
occurred. 

Fig. 1 demonstrates that citrated whole blood trans- 
fusions, alone and under these conditions, did not 
inerease survival over that of the controls. Table 1 
shows the average postirradiation life of the non- 


TABLE 2 


LOCATION AND FREQUENCY or Gross HEMORRHAGE 
IN CERTAIN AREAS IN X-IRRADIATED Dogs 


Frequency Frequency 
. in 69 in 53 
Location of hemorrhage control transfused 
dogs* dogs? 
(%) (%) 
Skin (other than venepune- 
ture sites) 28 21 
Gingiva 50 38 
Chest 
Parietal pleura 69 66 
Mediastinum 43 48 
Lungs 
Hilar hemorrhage 49 46 
Pneumonia 82 88 
Heart 
Pericardium 53 58 
Epicardium 66 73 
Diaphragm 27 23 
Abdomen 
Retroperitoneal 26 34 
Stomach 52 46 
Intestine 77 67 
Colon 61 51 
Kidneys 25 37 
Bladder 32 34 


* Sixty-nine autopsies done, 10 not done, 22 survivors. 
} Fifty-three autopsies done, 7 not done, 12 survivors. 
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survivals of controls and transfused animals at the 
exposure levels used. 

Table 2 indicates that gross hemorrhages found in 
certain organs and tissues at autopsy were as frequent 
in the transfused irradiated dogs as in the untreated 
controls. Sixteen other hemorrhagic sites, showing 
similar data, are excluded from Table 2 in the inter- 
est of brevity. 

No significant or consistent drop in prothrombin 
activity in either the transfused animals or their 
controls was apparent, and, as illustrated in Fig. 2, 
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Fic. 2. Average whole blood clotting time in transfused 
and control dogs following radiation. 


transfusion alone failed to prevent or control the 
postirradiation increase in the whole blood clotting 
time. 

Fig. 3 shows the failure of blood transfusion to 
prevent or correct postirradiation thrombocytopenia 
or leucopenia. The only benefit observed in blood 
transfusion was that it prevented the full extent of 
irradiation anemia (Fig. 4). 

There was no consistent difference between the two 
groups in febrile response or in weight loss charac- 
teristic of postirradiation sickness. 

These data indicate that blood transfusion without 
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Fic. 3. Average platelet and leucocyte counts of transfused 
and control dogs following radiation. 
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Fic. 4. Average erythrocyte count and hemoglobin of trans- 
fused and control dogs following radiation. 


antibiotics under the experimental conditions de- 
scribed here is of no benefit either in preventing or in 
treating irradiation hemorrhage, in lessening the 
changes in coagulation for untreated animals, or in 
improving survival rate or time. In some animals the 
bleeding actually increased in severity after trans- 
fusion, and this was accompanied by a further in- 
crease in the whole blood clotting time. Moreover, if 
the numbers of animals can be considered sufficient to 
decide the influence of transfusion upon survival rate 
and time, it can only be concluded that transfusion 
was deleterious. 

Some of the animals displayed symptoms of trans- 
fusion reactions, as reported previously (1). It is 
possible that others also had mild reactions that were 
not clinically detectable. Transfusion reactions in the 
nonirradiated dog are remarkably rare, whereas after 
irradiation they occur with sufficient frequency to 
present a definite risk. The reactions noted were 
anaphylactoid in nature. Alterations in the clotting 
time and in the protamine titration, when they re- 
sulted from the transfusion reaction, were overcome 
by the administration of protamine sulfate or tolui- 
dine blue (1). Bleeding from ulcerated areas, the con- 
tinued formation of petechiae, and the hemorrhagic 
gastroenteritis, however, were not influenced by these 
agents. 

Endogenous heparinemia is characteristic of ana- 
phylactoid reactions (2) and may be associated with 
blood transfusions which also are anaphylactoid in 
character. The recent reports of Muirhead (3) and 
of Friesen, Harsha, and McCroskey (4) are of great 
interest. These two groups reported that the abnor- 
mal bleeding during or following surgery often was 
the result of minor ov major incompatibility of trans- 
fused blood. In each instance where this was recog- 
nized prompt cessation of bleeding was associated 
with the administration of toluidine blue or protamine 
sulfate. We have repeatedly observed and reported 
the same findings. 

The University of Kansas group was also able to 
reproduce the type of bleeding described above by 
the repeated transfusion of blood in pure-bred Boxer 
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dogs (4). In 4 of 6 animals so afflicted, death resulted 
from spontaneous hemorrhage before antiheparins 
could be given. 

If man, like the dog, is more susceptible to trans- 
fusion reactions following irradiation injury, when he 
already is bleeding from thrombocytopenia, capillary 
injury, and ulcerative alimentary lesions, the admin- 
istration of whole blood transfusion should not be 
attempted unless protamine sulfate or toluidine blue 
is available in case transfusion reactions occur and 
inerease the bleeding tendency. 

The one beneficial effect of blood transfusion that 
is brought out by these experiments is the correction 
of anemia, provided sufficient quantities of blood are 
administered. If these data can be applied to man 
under similar cireumstances, 300-500 mi of blood, 
given 3 times per week starting on the fourth day, 
should be sufficient to maintain the erythrocyte count 
above 3,500,000/em* and hemoglobin concentrations 
above 10 g%. It is clearly apparent, however, that 
the postirradiation anemia in the dogs is of little, 
if any, consequence in determining their fate or rate 
of survival. Our observations should not discourage 
the use of blood with other therapy in irradiation in- 
jury, since our animals died before they developed a 
profound anemia, and these data in no way question 
the need of blood transfusion in the treatment of 
anemic anoxia. 

The data herein presented do not take into account 
the possibility that blood transfusion combined with 
antibiotic and/or other therapy may prove beneficial. 
In a previous report (1) it was observed that blood 
transfusion combined with daily administration of 
aureomycin enabled 2 of 11 dogs to survive a 450 r 
total-body x-radiation, whereas 14 similarly irradiated 
dogs receiving only aureomycin, on the same schedule, 
died. Animals receiving blood transfusion together 
with aureomycin fared better than those receiving 
aureomycin alone. Irradiation hemorrhage was not 
noticeably reduced in either case. Considerably more 
data are necessary, however, before the effect of 
blood transfusions combined with antibiotic therapy 
can be evaluated. Studies of this nature that are cur- 
rently under way appear more hopeful. 

These experiments clearly indicate that the frequent 
transfusion of blood without antibioties is futile in 
the treatment or prevention of irradiation hemorrhage 
in dogs and that it gives no evidence of increasing 
survival rate or time. It does not follow that man, 
similarly exposed to ionizing irradiation, would not 
benefit from frequent transfusion, because the status 
of blood types and transfusions in dogs is ill defined 
and may not be appropriate for human comparison. 
On the other hand, it could prove disastrous to depend 
on blood transfusion to control irradiation hemor- 
rhage in man, should the response in the irradiated 
human patient to blood transfusion be similar to that 
in dogs. Further experience with transfusions given 
dogs and other species, especially some of the sub- 
human primates, is urgently needed. If blood trans- 
fusion appears to offer little hope in controlling 
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irradiation hemorrhage in man, this knowledge would 
afford a more intelligent basis for the use of blood 
and would channel the limited supply available in the 
directions in which it may be used most effectively. 
The frequent administration of fresh blood trans- 
fusions without antibiotics in dogs failed to improve 
the survival rate or to ameliorate spontaneous bleed- 
ing after exposures to total body x-radiation (LD, - 
LD,o,.). On the basis of these experiments a more 
cautious attitude toward the use of frequent blood 
transfusion alone as a therapeutic measure in the 
treatment of the latent symptoms of irradiation in- 
jury in man may be indicated. These data do not re- 


late in any manner to the use of blood in the treat- 
ment of shock incident to the early blast effects of an 
atomie burst, or to blood needs in anoxie anemia, 
where the therapeutic importance of adequate blood 
and plasma transfusion is soundly established. 
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Comments and Communications 


Some Punkins! 


Dr. Zacks’ statistical note on “How Does the Ivy 
Grow?” in Scrence (114, 332 [1951]), with a later 
correction (114, 469 [1951] ), is interesting, but either 
Harvard ivy is a laggard as regards its rate of growth, 
or else the fertility of Boston soil falls far short of 
that in the garden of a member of the University of 
Missouri faculty, as these records will show. 

A single stray pie-pumpkin seed was found sprout- 
ing in a row of garden beets on May 17, 1951, and 
the plant was permitted to “root for itself” until kill- 
ing frosts laid it low while still in the vigor of life 
on November 5, 1951. The plant received no added 
fertilizer and no cultivation or other care, except that 
some of the more ambitious runners were turned back 
into the garden from a traveled city alley at the edge 
of the garden. In all fairness, however, it should be 
said that there were no squash bugs in the garden to 
pester it. 

In the 173 days, or 249,120 minutes, of its active 
life the plant produced a total over-all vine growth of 
1986 ft, or 605,332.8 mm. This would mean a total 
average vine growth of 2.43 mm/min. However, this 
is a measure of total vine growth and not of the tip 
growth of any one runner. The longest single branch 
measured slightly over 75 ft, or 22,860 mm, which 
means that this vine made an average tip growth 
throughout the summer, rain or shine, of .092 mm/ 
min. Observations showed that at the peak of growth 
it was greatly exceeding this record. In other words, 
this vine made an average daily growth of over 5 in., 
so one could actually see it grow. 

But that is not all. While growing almost twice as 
fast as the ivy, this vine also produced 20 pumpkins 
weighing a total of 300 pounds, besides several small 
immature ones. In kitchen parlance this means that 
the vine produced one pumpkin pie every 7 hr. It 
overran every growing thing, including a grape arbor, 
fruit trees, and flowers, in 1600 square feet of garden 
space. Some of its leaves were 15 in. across. And yet 
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the whole story of this waif of a pumpkin seed has 
not been told, for during its remarkable vegetative 
growth and its production of the makings of over 500 
pies, the seed actually reproduced itself twenty thou- 
sandfold, for the 20 mature pumpkins contained an 
average of 1000 seeds each. To my way of thinking, 
the Harvard ivy, with no serious accomplishments to 
its credit other than tip growth and perhaps a few 
seeds, really made a poor showing. 

LEONARD HaSEMAN 
Department of Entomology 
University of Missouri 


The Alleged Disappearance of 
Hunger During Starvation 


Keys et al. (1) stated that the sensation of hunger 
disappears in a matter of days during total starva- 
tion, but that no diminution of hunger occurred dur- 
ing a type of semistarvation studied by them. Cannon 
(2,3) seems to have been mainly responsible for the 
persistence of claims that hunger sensations cease 
after the first few days of starvation, although he 
made no study of hunger during prolonged starva- 
tion. Cannon only cited reports made by others, in- 
cluding hunger-strikers and individuals who tried the 
fasting cure (4). One of us (F. H.), after having 
fasted 8 days in 1912 and 26 days in 1913, also be- 
lieved that the reference of hunger to the stomach 
disappeared in 5 or 6 days. In 1916, he thought that 
the senior author’s study during 5 days of starvation 
(5,6) was not sufficiently prolonged to reveal the true 
nature of hunger. Hence, a study of hunger was made 
by the senior author in which the junior author served 
as the subject during a 15-day fast in 1917 (7). 

It was found that the periodic gastric contractions, 
which Cannon as we!l as the senior author attributed 
to hunger, persisted throughout the 15 days of fasting, 
and that the desire to eat or to resume eating was 
always keenest when the periodic gastric contractions 
occurred. A modification of the sensations was experi- 
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enced after about the sixth day of starvation, but this 
was regarded as involving a depression of appetite 
rather than hunger. Cannon did not appear to dis- 
tinguish between hunger and appetite in connection 
with prolonged starvation. 

In further studies of the effect of fasting 10-41 
days by human subjects (8-11), it was found that 
hunger persisted throughout the fasts, whether it 
was considered as the pangs produced by the periodic 
gastric contractions or as a centrally produced im- 
pulse to eat (12). The kymographie record of a period 
of gastric hunger contractions obtained on the fortieth 
day of fasting was published in 1927 (9), and data 
concerning the periodic gastric motor and secretory 
activity obtained without the use of an inflated bal- 
loon in the stomach, as well as data regarding sensa- 
tions experienced during fasts of 33 and 41 days, 
were published in 1944 (11). In dogs and rabbits, the 
periodic gastric hunger contractions were likewise 
found to persist during prolonged starvation (5,6). 
Some rats, after fasts of 15-25 days, were so voraci- 
ous that they died, apparently from overeating, within 
a few hours after being supplied with food (13). 
Their stomachs were greatly distended with food, but 
evidently little was digested and absorbed. Hiber- 
nating animals resume eating after prolonged ab- 
stinence from food, presumably because of hunger. 

In man, hunger sensations nevertheless usually ap- 
pear to become modified or less acute after the first 
few days of fasting. The complete disappearance of 
hunger in some hunger-strikers and sick individuals 
who resort to the fasting cure cannot be regarded as 
normal, Observations made by the junior author (14) 
indicated that the acute hunger sensations experienced 
during the first few days of fasting after living on a 
mixed or high carbohydrate diet are chiefly due to 
carbohydrate starvation or a lack of adaptation to 
living on a purely carnivorous diet, such as one actu- 
ally lives on while fasting. Evidence that hunger is 
influenced considerably by carbohydrate starvation or 
the blood sugar level was previously obtained by 
Bulatao and Carlson (15) in a study on dogs, and 
more recently by Mayer and Bates (16) in a study 
on rats. 

Hoelzel (11) also found that the contractions of the 
fasting stomach were felt only when the contents of 
the stomach were less than about 5 ee, and that the 
emptying of the fasting stomach became complicated 
by increasing reverse peristalsis or regurgitation of 
the duodenal contents after the first few days of fast- 
ing. Under such circumstances, gastric pangs of hun- 
ger were not felt, but the desire to eat was experi- 
enced, with increased restlessness, general weakness, 
and, eventually, some degree of nausea. Janowitz and 
Grossman (17) apparently did not regard such “hun- 
ger sensations” as related to the periodic fasting 
gastrointestinal activity. Hunger, or the desire, im- 
pulse, or drive to resume eating, normally increases 
again after the initial acute sensations decrease. Ad- 
vocates of the fasting cure regard the return of hun- 
ger (normal, natural, or instinctive hunger) after the 
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early disappearance of “hunger” (“habit-hunger” or 
“false appetite”) as evidence that health has been 
restored by fasting and that eating should be resumed. 
The normally increasing desire to resume eating or 
the return of hunger with the prolongation of fasting 
appears to be mainly due to protein starvation. Pro- 
tein starvation alone was found to give rise to the 
most acute type of epigastric hunger sensation (17). 
In rats and mice protein starvation produced peptic 
ulcers (13). In short, hunger in some form normally 
seems to persist about as long as life is maintained. 

A. J. CarLson 


Department of Physiology F. 


University of Chicago 


References 


1. Keys, A., et al. The Biology of Human Starvation. Min- 
neapolis: Univ. Minnesota Press (1950). 

2. Cannon, W. B. Bodily Changes in Pain, Hunger, Fear 
and Rage. New York: Appleton (1920). 

3. . Digestion and Health. New York: Norton (1936). 
4. CARRINGTON, H. Vitality, Fasting and Nutrition. New 
York: Rebman (1908). 

5. Caruson, A. J. Am. J. Physiol., 33, 95 (1914). 

6. ————.. The Control of Hunger in Heaith and Disease. 
Chicago: Univ. Chicago Press (1916). 

7. ——. Am. J. Phyaiol., 45. 120 (198). 

8. Kunpe, M. M. J. Metabolic Research, 3, 399 (1923). 

9. F., and Kie1rmMan, N. Arch. Internal Med., 39, 
710 (1927). 

10. Guaze, J. A. Am. J. Paychol., 40, 236 (1928). 

11. Hoeize., F. Am. J. Digestive Diseases, 11, 71, 101 
(1944). 

12. ————-Am. J. Phyaiol., 82. 665 (1927). 

13. Hoeuzet, F., and Da Costa, E. Am. J. Digestive Diseases 
Nutrition, 4, 325 (1937). 

14. Hoeize., F. Am. J. Digestive Diseases, 18, 96 (1951). 

15. BuLatao, E., and Carison, A. J. Am. J. Physiol., 69, 
107 (1924). 

16. Mayer, J., and Bares, M. W. Federation Proc., 10, 389 
(1951). 

17. Janowitz, H. D., and Grossman, M. I. J. Mt. Sinai Hoap., 
N. Y., 16, 231 (1949). 


Escherichia coli in the Intestine of a 
Wild Sea Lion’ 


Livre literature is available concerning the pres- 
ence of Escherichia coli in the intestinal tract of 
marine mammals. Coliforms have been found in polar 
bears (1) but were not confirmed to be E. coli. ZoBell 
(2) states that EZ. coli does not appear to be a normal 
inhabitant of the intestines of seals in captivity. Re- 
cent work by the authors, however, suggests that F. 
coli is commonly found in the intestines of captive 
seals maintained in either fresh or sea water. This 
organism is a very common contaminant of stored 
marine fish (2) and may be introduced into the seal’s 
alimentary system by the feeding of such material. 
Therefore, when a wild sea lion (Zalophus cali- 
fornianus) was captured near the Seripps Institution 
of Oceanography, an attempt was made to determine 
whether EZ. coli might be present under natural con- 
ditions. 

The specimen, an adult female, was sacrificed, and 
samples were removed aseptically from the stomach 
and from the initial, central, and terminal sections of 


1Contribution from the Scripps Institution of Oceanog- 
raphy, New Series No. 559. 
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the intestines. Difco Levine EMB agar, prepared 
both with fresh and with sea water, was used as the 
isolating medium. The medium was poured into plates 
and streaked with the samples from the sea lion. 
After 24 hr incubation, at both 27° and 37° C, the 
EMB plates were examined, and the presence of coli- 
form organisms was established in both the lower end 
of the small intestine and in the entire large intestine. 
The stomach appeared to be sterile. Typical coliform 
organisms appeared on the sea-water medium, but the 
colonies on fresh-water medium lacked their differ- 
entiating metallic sheen. All other features, including 
routine differential media, indicated that the organ- 
isms were E. coli. The isolated EZ. coli cultures grew 
as well, at either 27° or 37° C, on sea-water as they 
did on fresh-water medium; hence these organisms 
may have been indigenous to the sea or were more 
resistant forms from terrestrial contamination. EZ. coli 
will normally tolerate limited exposure to sea water, 
but the conventionally known strains are reportedly 
either killed quantitatively or diluted to virtual ex- 
tinction by sea water in full strength (2). 
Cart H. OPPENHEIMER 
ArtHur L. 
Scripps Institution of Oceanography 
University of California, La Jolla 
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Autohemagglutinins in the Serum of 
Patients with Acute Lupus 
Erythematosus 


A RECENT note by Schleicher (1) deseribed a test 
for acute lupus erythematosus, in which Group O 
Rh-positive erythrocytes were agglutinated by the 
patient’s serum in a saline solution of egg albumin. 
The agglutination disappeared at room temperature 


and at 37° C but reappeared at refrigerator tem- 
peratures. 

Fjelde (2), using a modification of Schleicher’s pro- 
cedure, has reported detecting the erythrocyte aggre- 
gation factor in the serum of 17 out of 17 patients 
with the acute form of lupus erythematosus. The fac- 
tor was not identified. 

The similarity of the tests used by Schleicher and 
Fjelde to those usually employed to detect autohemag- 
glutinins in the serum of patients presenting primary 
atypical pneumonia syndromes, hemolytic syndromes, 
and occasional other disorders (3) prompted us to 
investigate the matter further. In addition, we had 
previously noted that autohemagglutinins active at 
refrigerator temperatures were frequently present in 
the serum of patients suffering from acute lupus 
erythematosus. 

Samples of blood were obtained from 7 patients 
with acute disseminated lupus erythematosus, 2 with 
noncongenital hemolytic syndromes, 3 with miscel- 
laneous disorders—including 1 patient with pneumo- 
nitis presumed to be of viral origin—and 20 persons 
whose serum did not contain autohemagglutinins. 

The method used in our laboratory seldom gives 
positive results with serum from normal persons; it 
consists of serial dilutions of serum in 0.9% sodium 
chloride solution, ranging from 1:4 through 1: 2048, 
to which is added 0.1 ml 2% suspension of washed 
O Rh-positive erythrocytes. The tubes are refrigerated 
overnight and examined for the presence of aggluti- 
nation. The foregoing test was performed on samples 
of serum from all the cases. Venous blood was allowed 
to clot at room temperature, and the serum was re- 
moved and used at once, or was frozen for use in the 
near future. 

The method described by Schleicher was also used 
on duplicate samples and at the same time. To 1 ml 
refrigerated 10% egg albumin in 0.9% sodium chlo- 
ride solution, 0.5 ml serum was added, and the fluids 
were mixed. One drop (0.05 ml) of a 10% suspen- 


TABLE 1 
RESULTS OF TESTS 
Schleicher 
Cold after 
‘ i tion 
Case Clinical diagnosis agglutinin 
titer test with O Rh + 
erythrocytes 
in the cold 
1 Acute lupus erythematosus with hemolytic anemia i:8 + 
3 Subacute lupus erythematosus Negative Negative 
4 ce ce 
5 Acute lupus erythematosus 1:8 + a 
6 ae oe 1 : 16 + 
7 ae 1 : 16 + 
8 Noncongenital hemolytic syndrome 1:8 + 
9 se 1 : 32 + ae 
10 Hyperglobulinemia with multiple serologic ak 
abnormalities 1:8 + 
11 Acute leukemia with indeterminate lesion in lung 1: 16 + 
12 Pneumonitis 1: 32 + 
Normal controls Negative Negative 
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sion of washed cold O Rh-positive erythrocytes was 
added to each tube. The tubes were kept at refrig- 
erator temperature for 30 min, centrifuged at 1000 
rpm for 1 min, and examined for agglutination. Be- 
sides the negative serum controls, we found it useful 
to prepare an albumin solution control of 1 ml al- 
bumin solution, 0.5 ml saline, and 0.05 ml of the cell 
suspension. It was found that the albumin solution 
could be frozen in small amounts, thus obviating the 
necessity of preparing a fresh solution the day before 
each test. It was also found that a 10% suspension 
of O Rh-positive cells could be prepared the day of 
the test, if the final dilution was made up in refrig- 
erated saline. 

All the serums that gave positive results with a 
titer of 1:8 or greater with our standard “cold ag- 
glutination” test also gave strongly positive results 
with the Schleicher method. These included 5 of the 
7 cases of acute lupus erythematosus. All the serums 
that gave negative results with our standard agglu- 
tination tests also gave negative results with the 
Schleicher method (Table 1). 

Absorption tests were performed on most of the 
positive serums in order to identify the erythrocyte 
aggregation factor of Schleicher and Fijelde as a cold 
agglutinin. The tests were performed by adding 25% 
by volume of packed washed O Rh-positive erythro- 
cytes to samples of serum and allowing the mixtures 
to stand for 4 hr in the refrigerator. The supernatant 
serum was then removed, and both standard and 
Schleicher tests were performed on the absorbed 
serum and on corresponding untreated serums that 
had been allowed to stand simultaneously in the re- 
frigerator. The absorbed serums all gave negative re- 
sults with both tests, whereas their corresponding 
serum controls gave positive results by both methods. 
Negative controls were included with all tests. 

Additional evidence that the autohemagglutinin 
detected by the standard method is similar to that 
shown by the albumin method was found when some 
of the positive serums were retested after several 
weeks in the frozen state. The results were commonly 
weak or negative. It is known that cold agglutinins 
often decrease in titer with storage, even when 
frozen. 

We conclude that the aggregation factor in the 
serum of patients with acute lupus erythematosus 
described by Schleicher and Fijelde is similar to, or 
identical with, the cold agglutinin frequently ob- 
served in patients with primary atypical pneumonia 
syndromes, acute hemolytic syndromes, and certain 
other conditions. 

Rut A. 
Don R. 
Mayo Foundation, University of Minnesota 
Mayo Clinic, Rochester, Minnesota 
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Microbiological Conversion of Preg- 
nenolone to Progesterone 


THE conversion of pregnenolone to progesterone 
by the bacterium Corynebacterium mediolanum has 
been reported by Mamoli (Ber., 71, 2701 [1938]). 
More recently the same oxidation has been observed 
in liver slices and other tissues by Samuels et al. 
(Scrence, 113, 390 [1951]). We have found that 
other microorganisms, including actinomycetes and 
molds, are capable of carrying out this oxidation. In 
our studies, a group of species of streptomyces, includ- 
ing Streptomyces griseus, S. fradiae, 8. aureofaciens, 
and S. rimosus, were grown in submerged aerated 
culture (100 ml medium/500-ml flask) on a soybean 
meal-glucose-soybean oil medium, to which was ad- 
ded 20 mg/100 ml of pregnenolone. After 24 hr 
incubation the fermentations were extracted thrice 
with an equal volume of chloroform, The extracts 
were pooled, and aliquots examined by Zaffaroni’s 
filter-paper partition chromatographie technique 
(Science, 111, 6 [1950]), using the toluene-propylene 
glycol system. The steroid located on one of a number 
of replicate strips using the Zimmerman reagent, fol- 
lowing a 1-hr development period, had a mobility 
equal to that of a progesterone standard. The steriod- 
containing areas of other strips were eluted with 
ethanol, pooled, and identified by the procedures used 
by Samuels et al. (loc. cit.)—i.e., measurement of 
absorption spectrum of the steroid and of its dinitro- 
phenylhydrazone derivative. The steroid in these 
ethanol eluates had an absorption maximum at 240 
mu, which might be explained by oxidation of the 3- 
hydroxyl group to a keto group, accompanied by a 
shift of the 5, 6 double bond to the 4, 5 position. 
Pregnenolone has no absorption maximum at 240 mp. 
The dinitrophenylhydrazone derivative of the steroid 
in the ethanol eluates had an absorption spectrum 
similar to that obtained with progesterone bisdinitro- 
phenylhydrazone. These data, together with the mo- 
bility in the filter-paper chromatographic system and 
the absorption spectrum of the steroid, suggest that 
progesterone was present in the chloroform extracts 
of the fermentations. 

A similar series of fermentations was carried out, 
using Phycomyces blakesleeanus, Aspergillus niger, 
Penicillium chrysogenum, Eremothecium ashbyii, and 
Ustilago zeae cultures grown in submerged aerated 
culture on a cornsteep liquor-calecium carbonate— 
glucose-soybean oil medium supplemented with preg- 
nenolone at a level of 20 mg/100 ml. The steroid re- 
covered in the chloroform extracts of these cultures 
had the same characteristics as those found in the 
extracts of the actinomycete cultures. These experi- 
ments indicate that actinomycetes and molds are able 
to carry out the biological oxidation of pregnenolone 
to progesterone, first observed by Mamoli, who used 
bacteria, and more recently by Samuels et al., who 
used liver and other tissue preparations. 


Squibb Institute for Medical Research D. Pamaan 


New Brunswick, New Jersey 
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Book Reviews 


Essay in Physics. Herbert L. Samuel. New York: 

Harcourt, Brace, 1952. 178 pp. $3.00. 

This book was first printed in England in February 
1951, with a preface dated November 1950. The 
American edition includes an additional section on 
the theory of the expanding universe with an author’s 
note dated August 1951. 

The author is president of the Royal Institute of 
Philosophy, and throughout the book he makes a 
sharp distinction between the point of view of the 
philosopher and that of the physicist. The latter ap- 
pears to him superficial in the sense that the physicist 
is not interested in “reality” or “fundamental causes” 
or “explanations” and is satisfied with descriptions of 
experience and with theories formulated in purely 
mathematical terms. The philosophers, on the other 
hand, 


... try to keep their eye on the processes of nature 
themselves and will not be content with their inter-meas- 
urements . .. they persist in seeking the ‘‘ real essence’’ 
through a search for causes . . . it is in this realm (i.¢., 
the realm beyond the range of scientific observation and 
calculation), if at all, that the solutions to the funda- 
mental problems that are still outstanding are most 
likely to be found (p. 39). 


The book consists of two parts—in the first Lord 
Samuel expounds the arguments that make him dis- 
satisfied with the achievements of present-day physics. 
The second part aims to be constructive by presenting 
a theory or picture of the universe that the author 
hopes may perhaps eventually be made to satisfy the 
demands of the philosopher. It is by this second part 
that the merit of the whole point of view must be 
judged, and it seems to me that if ever a point of 
view offered its own refutation, this is it. The funda- 
mental reality is postulated to be energy, which is 
capable of existing in two forms, one quiescent, the 
other active. Most phenomena consist in the passage 
of energy from one form to the other. But if the 
physicist cannot “explain,” to what extent can it be 
maintained that we have here an explanation? There 
is no suggestion of the details by which the transfer 
of energy between the two forms takes place, nor of 
what differentiates one sort of passage from another. 
All sorts of ad hoc assumptions have to be made for 
which there is no correspondence with any inde- 
pendent physical happening, and ef which the mean- 
ing is predominantly verbal. Lord Samuel seems to 
have no conception of the nature of the problem of 
explanation, particularly of explanation in a brand- 
new field in which the old concepts fail. How can one 
begin the attack on such a field except by precise 
description ? 

One of the greatest mysteries for Lord Samuel is 
“momentum.” He asks what “force” “makes” a body 
continue to move in a straight line. His discussion of 
the details of the motion of free bodies moving either 
horizontally or vertically in the earth’s gravitational 
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field introduces considerations essentially mathemati- 
eal in character, but his thesis allows the use of none 
of the formal machinery of mathematics, with the 
result that even such elementary distinctions as be- 
tween velocity and acceleration are confused. 

His repugnance to mathematics makes him depre- 
cate the precise descriptions of nature made possible 
by mathematical language, forgetting that the pre- 
cisions so described are properly to be called dis- 
coveries about nature rather than human inventions, 
and that part of the task of the philosopher becomes 
the understanding of the precise relationships thus 
disclosed. The whole point of view and method of at- 
tack seem to me essentially a reversion to the Greeks, 
like the attack of the Greeks almost purely verbal, 
and perhaps even more sterile in suggesting new ex- 
periments or in correlating old ones. 

The book concludes with a letter from Einstein, 
to whom Lord Samuel, a friend of Einstein’s of long 
standing, had sent a copy of the book in proof, in 
the hope that Einstein would express his opinion. 
Einstein’s letter is courteous and considerate, as would 
be expected, but the major part of the letter is occu- 
pied with seriously setting forth some of Einstein’s 
reasons for not agreeing with Lord Samuel’s views 
about “reality.” The letter has its interest in making 
a little plainer some of the fundamental differences in 
point of view between Einstein and the majority of 
contemporary physicists—a disagreement that has 
been extensively explored in Albert Einstein: Philoso- 
pher-Scientist (Sormnogr, 111, 409 [1950]), edited by 
Paul Arthur Schilpp. 

P. W. Bripeman 
Department of Physics, Harvard University 


Microbial Decomposition of Cellulose: With Spe- 
cial Reference to Cotton Textiles. R. G. H. Siu. 
New York: Reinhold, 1951. 531 pp. $10.00. 

The fact that textiles mildew or rot is a familiar one 
to the housewife, the camper, the cotton grower, and, 
more recently, to our armed forces operating in 
tropical areas. The amount of textile materials ren- 
dered useless in peacetime cannot be easily deter- 
mined but is undoubtedly very great. The quantity 
rendered useless during the war in military operations 
was staggering. The seriousness of this situation 
moved the armed forces to seek methods for provid- 
ing cellulosic textiles with protection from microbial 
decomposition. In particular, the Quartermaster 
Corps of the Army, in cooperation with the chemical 
and textile-finishing industries, began a campaign to 
find preparations that could be applied to military 
textiles and considerably extend their field life under 
storage and combat conditions. 

This was the quick, stopgap, empirical, and practi- 
cal approach. It was partially effective, but was not 
quite sufficient. The materials used were toxic to the 
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appliers and handlers. They did not always fulfill 
the requirements under a wide variety of conditions. 
Tests for effectiveness of treatment were unreliable. 
It was soon felt that a basic study should be under- 
taken into the mechanism of microbial decomposition. 
Thus, the studies represented by this book and so 
ably reported by its author are the outcome of some 
seven years of concentrated work by the Quarter- 
master Tropical Deterioration Laboratory, as well as 
a thorough coverage of the technical literature. 

A review of the table of contents reveals what 
would appear to be an ambitious coverage of the 
factors underlying the complete cycle from the forma- 
tion of the cellulose molecule to its microbial decom- 
position. Dr. Siu first describes this eycle as basic 
to nature’s balance. He next describes the structure, 
physical and chemical features of cotton, materials 
made from it, and the modification that oceurs when 
it is subjected to various types of textile wet-process- 
ing and finishing. This chapter gives an excellent 
coverage of the subject. 

The chapter on causal organisms contains a highly 
authoritative discussion of the methods of identifica- 
tion, assay, and determination of the nutritional and 
environmental factors of cellulolytic microorganisms. 
Materials were obtained from various tropical areas 
and cellulose-subsisting microorganisms isolated from 
them. From this extensive group, representative ones 
were taken for further study into the mechanism of 
the degradation of cellulose as well as the gross effect 
on textile materials. This consists of such effects as 
the staining and discoloration of fabries, their loss in 
strength and weight, and the attack on fibers as a 
whole. 

From a scientific point of view, the section on bio- 
chemical transformation of cellulose molecules repre- 
sents the most important contribution the book makes, 
as it presents a coordinated and complete basic study 
of the chain of events leading to the breakdown of 
cellulose by microorganisms. This sequence is not a 
simple and direct one that explains the action of all 
microorganisms. However, the author presents a valu- 
able diagram showing the many types of decom- 
position mechanisms that have been experimentally 
verified, are probable, or are postulated. In this man- 
ner, he has indicated the progress of research and 
has provided the basis for further study, as well as 
application of the results. 

The principal application of the results, insofar as 
the textile manufacturer or user is concerned, is that 
leading to an understanding of the methods of pre- 
vention of such degradation. His studies show that 
this may be accomplished in several ways: killing the 
invading organism with toxic substances; neutralizing 
the cellulolytic enzymes by specific enzyme inhibitors; 
preventing the organism from making the necessary 
intimate contact with the cellulose through use of an 
interposed inert physical barrier, such as resin coat- 
ings and impregnations; chemically modifying cellu- 
lose fibers to give a layer of resistant derivatives on 
their surface and /or in the more accessible amorphous 
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regions. He then provides a list of requirements for 
the ideal method, pointing out that no single method 
has yet been devised that meets all of them. Its in- 
herent properties should be such that it is inhibitory 
to a wide variety of microorganisms in relatively low 
concentrations, nontoxic to higher animals and man, 
reasonable in cost, available in large quantities, non- 
leachable by rain and water, heat- and light-resistant, 
noneorrosive to metals, odorless, colorless, and non- 
volatile. Its interaction with textile fabrics should 
show compatibility with dyeing, and water-resistant, 
flameproofing, and other finishing treatments; should 
not adversely alter the stiffness, resiliency, elasticity, 
breaking and tearing strength, air and moisture 
permeability, water permeability, and other physical 
properties; should not accelerate chemical tendering 
of cellulose by dyes, pigments, and other finishing 
compounds; and should not catalyze the photochemi- 
eal degradation of cellulose. Its textile processing 
characteristics should be such as to require relatively 
simple procedures, no machinery not ordinarily used 
in textile-finishing plants, no excessive quantities of 
toxic solvents, no fire hazards during processing, 
safety in handling and use, and capability of thor- 
ough penetration into cotton. Depending upon the 
use to which the material is to be put, additional re- 
quirements may be placed on the method and certain 
of the above may be minimized. 

Effectiveness of treatment requires both laboratory 
and field testing methods. Dr. Siu discusses at length 
the details of these methods, as well as the interpre- 
tation of their results. 

Finally, in a section of primary interest to those 
interested in specifying the performanee characteris- 
ties of textiles and in providing the desired microbial 
protection, he relates various methods that have been 
tried to effect this protection. Of the three methods 
(physical barriers, toxic inhibitors, and chemical 
modification) only the toxic inhibitor method has been 
extensively used to date. This method has come closest 
to meeting the extensive requirements for the ideal 
method. However, there have been many shortcomings 
in each of the treatments, and the author points out 
that, at least theoretically, chemical modification 
shows the greatest possibilities, and he has provided 
an excellent basis for further investigation along these 
lines. The principal diffieulty associated with this 
method is the basic one of overcoming the formidable 
textile production problems. 

The author has taken an ancient problem that has 
been approached empirically in the past and has 
provided a sound scientifie basis for the understand- 
ing of the empirical methods as well as the develop- 
ment of methods that may, as applied research pro- 
gresses, ultimately meet the requirements of the ideal 
method. This book is a distinct contribution to the 
seience of textile technology. 


Rocers B. Fixcu 


Department of Mechanical Engineering 
Massachusetts Institute of Technology 
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The Sucking Lice. Pacific Coast Entomological So- 
ciety Memoir, Vol. 1. G. F. Ferris. San Francisco: 
Pacifie Coast Entomological Society, 1951. 320 pp. 
$6.00. 


The sucking lice (Anoptura), except for the human 
species, have been neglected in the past by biologists 
—despite the many features of general biological 
import in the adaptations and host associations of 
these insects, and their potential importance in the 
transmission and maintenance in nature of reservoirs 
of pathogenic organisms. The publication of the pres- 
ent volume is particularly timely, for large-scale sur- 
veys and ecological studies on the ectoparasites of 
mammals have been initiated recently. This book, by 
the recognized world authority on the order, provides 
for the first time a guide to the identification of all 
the known species of sucking lice, as well as an intro- 
duction to their morphology. Together with the ad- 
mirable paper of G. H. E. Hopkins on the host asso- 
ciations of the lice of mammals (Proc. Zool. Soc. 
[London,| 119, 337 [1949]), it should serve as a 
sound basis for all future biological work on this 
group. 

The extensive chapter on the morphology and anat- 
omy of the Anoptura (47 pp.), based on the original 
investigations carried out by Chester J. Stojanovich 
under the direction of Professor Ferris, is of particu- 
lar interest because it also contains a summary of the 
author’s ideas on insect morphology—ideas often at 
variance with generally accepted interpretations. This 
section is profusely illustrated with excellent draw- 
ings, and the treatment is generally adequate, al- 
though the morphological interpretations do not ap- 
pear to be always consistent with the anatomical 
facts. It is unfortunate that the male genitalia were 
not covered more thoroughly, since they appear to 
offer clues to the relationships of the various forms 
and have not been studied comparatively in this group 
and the related biting lice. 

The bulk of the volume (228 pp.) is devoted to a 
review of the families, subfamilies, genera, and species 
of the sucking lice of the world and their classification 
and relationships. This section is based on the taxo- 
nomic monographs published by Ferris from 1919 to 
1935 (Stanford Univ. Pubs. Biol. Sci., 2), but in- 
eludes much new material. Not all the proposed 
changes in the classification will gain recognition, for 
it is quite apparent that our present knowledge of the 
sucking lice is insufficient in all respects to develop a 
natural classification. The keys to subfamilies, genera, 
and species, and the detailed drawings of a repre- 
sentative of each genus, as well as of all the economi- 
eally important species, are very important features 
of the taxonomic section. It is unfortunate that no key 
to families is given and that no statement of size is 
made for any species. 

Shorter sections on generalities (2 pp.), growth and 
development (8 pp.), a host list (18 pp.), and dis- 
tribution (6 pp.) add to the usefulness of the book. 
It should be of value and interest not only to ento- 


mologists, parasitologists, and public health workers, 
but to all zoologists. 

The publishers are to be congratulated on the 
physical make-up of the volume. The lithoprinting 
is excellent, and the beautifully executed drawings are 
very clearly reproduced. 

Joun N. BELKIN 
Division of Entomology 
University of California, Los Angeles 


Scientific Book Register 


The Rise of the New Physics: Its Mathematical and 
Physical Theories, Vols. I and II. Repr. of 2nd ed. 
A. D’Abro. New York: Dover, 1952. 982 pp. $8.00 the 
set. 

Russia’s Lomonosov: Chemist, Courtier, Physicist, Poet. 
Boris N. Menshutkin. Princeton, N. J.: Princeton Univ. 
Press, 1952. (For the Russian Translation Project of 
the American Council of Learned Societies.) 208 pp. 
$4.00. 

Thermodynamics of Alloys, Monograph No. 11. John 
Lumsden. London: Institute of Metals, 1952. 384 pp. 
$5.50. 

Forest Inventory. Stephen H. Spurr. New York: Ronald 
Press, 1952. 476 pp. $8.50. 

Forest Management. H. Arthur Meyer, Arthur B. Reck- 
nagel, and Donald D. Stevenson. New York: Ronald 
Press, 1952. 290 pp. $6.00. 

Mosquitoes of the Ethiopian Region: Larval Bionomics 
of Mosquitoes and Taxonomy of Culicine Larvae, Part 
I. 2nd ed. G. H. E. Hopkins; with notes and addenda 
by P. F. Mattingly. London: British Museum (Natural 
History), 1952. 355 pp. £2 5s. 

Zoology in Postage Stamps. W. Dennis Way and O. D. 
Standen. New York: Philosophical Library, 1952. 113 
pp- $5.00. 

The Porcelain Jacket Crown: A Manual Stressing the 
Preparation of Normal and Abnormal Teeth. 8. Charles 
Brecker. St. Louis, Mo.: Mosby, 1951. 263 pp. $8.00. 

Modern Trends in Physiology and Biochemistry. Woods 
Hole Lectures dedicated to the memory of Leonor 
Michaelis. E. 8S. Guzman Barron, Ed. New York: Aca- 
demic Press, 1952. 538 pp. $8.50. 

Treatise on Powder Metallurgy: Classified and Anno- 
tated Bibliography, Vol. III. Claus G. Goetzel. New 
York—London: Interscience, 1952, 899 pp. $22.00. 

Foundations of High Speed Aerodynamics. Facsimiles of 
19 fundamental studies as originally reported in the 
scientific journals; with a bibliography compiled by 
George F. Carrier. New York: Dover, 1951. 286 pp. 
$1.75 paper; $3.50 cloth. 

Elements of Thermodynamics and Statistical Mechanics. 
E. O. Hereus. Victoria: Melbourne Univ. Press, 1950; 
New York: Cambridge Univ. Press, 1952. 153 pp. $3.75. 

Ultraviolet Spectra of Aromatic Compounds. Robert A. 
Friedel and Milton Orchin. New York: Wiley; Lon- 
don: Chapman & Hall, 1951. 52 pp.; 579 spectra. 
$10.00. 

Flora of the Charleston Mountains, Clark County, 
Nevada. Ira W. Clokey. Berkeley: Univ. California 
Press, 1951. 274 pp. $2.75 paper; $3.75 cloth. 

The Performance of Lubricating Oils. American Chemical 
Society Monograph #113. H. H. Zuidema. New York: 
Reinhold, 1952. 179 pp. $5.00. 
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Statistical methods practically 
applied... 
ADVANCED STATISTICAL 


METHODS IN 
BIOMETRIC RESEARCH 


C. RADHAKRISHNA Rao. A delicately 
balanced treatment of the theory of multi- 
variate analysis and its applications. Though 
most of the examples are drawn from the 
field of biometric research, where the author 
has had extensive experience, the methods 
and formulas apply as well to many other 
fields. Highlighting Rao’s presentation is the 
introduction of discriminatory topology, use- 
ful in ordering statistical groups to discover 
their affinities and differences (particularly 
useful in the study of evolution). Dr. Rao 
uses advanced mathematical theory wherever 
necessary, but in all cases he follows the 
theory with numerical illustrations to clarify 
and explain it. 

Rao is Professor of Statistics at the 
Indian Statistical Institute in Calcutta. One 
of the Witey PuBLIcaATIONs IN STATISTICS, 
edited by Walter A. Shewhart. 

Ready in June Approx. 394 pages 
Prob. $7.50 


A modern, unified, and comprehensive 


treatment of essentials... 


ELEMENTARY ANALYSIS 


KENNETH O. May. A book for readers 
with varying mathematical backgrounds, it 
contains all the essentials of algebra, trig- 
onometry, and analytic geometry. The author 
shows the logical basis of mathematical 
formulas. All topics are organized around a 
few significant ideas, such as the set concept, 
to simplify and illuminate conventional ma- 
terial. Thus, the purely liberal arts student 
gets understanding of mathematical reason- 
ing, and the science student gets this and the 
formula-tools which he needs for later 
courses. May is with the department of 
Mathematics and Astronomy of Carleton 
College. 


Published in April 635 pages $5.00 


For a keener understanding of the 


phenomenon itself .. . 


ULTRAVIOLET RADIATION 


Lewis R. Koxer. The purpose of this 
book is to help the reader understand the 
quantity and quality of the radiation ob- 
tained from any given type of source such as 
an arc, an incandescent lamp or the sun. 
While other books tend to treat ultraviolet 
sources with respect to their suitability for 
particular applications, Ultraviolet Radiation 
stresses the electrical and radiation character 
of the sources themselves apart from their 
applications. The chapters on the transmis- 
sion and reflection of various materials cover 
the performance of those materials commonly 
used and readily available. Author Koller 
is Research Associate at the General Electric 
Research Laboratory. 
Ready in June Approx. 270 pages 
Prob. $7.50 


The Ist bacteriology laboratory man- 


ual to reach a fourth edition... 


LABORATORY MANUAL FOR 
GENERAL BACTERIOLOGY 


Georce Pevrier, Cart E. Georet, and 
Lawrence F. Linpcren. The fourth edition 
retains all the old features of this outstand- 
ing manual, and includes many improve- 
ments designed to make the book even more 
useful to students of bacteriology. Among 
these features are: the flexible arrangement, 
which enables an instructor to pick and 
choose among the “applied” ‘sections of the 
manual to meet the requirements and train- 
ing of his students; the simple, clear ex- 
perimental procedures; the functional ap- 
proach in preference to a systematic ap- 
proach; and the fact that the book is keyed to 
seven of the leading textbooks in the field. 
The authors are all at the University of 
Nebraska. 

Published in April 293 pages $3.50 


Order your on-approval copies today. 
JOHN WILEY & SONS, Inc. 


440 Fourth Avenue 


May 9, 1952 


New York 16, N. Y. 
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Product Grading 
Process Coutrol 


..- Use the New HELLIGE 


Chromatron 


COLORIMETER 
and TURBIDIMETER 


Easy 3-step Operation 
Instantaneous Results 
Unlimited Application 


Completely Portable 

Always Dependable 
Send GREE Catalog No.925 | 
NAME 
Write street | 


HELLIGE, Ine. 


Chemical Indicators 


Include all of the common indicators used in analytical 
and biological work, the hydrogen-ion indicators recom- 
mended by Sorensen and Clark & Lubs, and in addition 
many rare indicators suitable for special work. These 
indicators are available in both the dry form and in solu- 
tion, ready to use. 


C & B Products are distributed by Laboratory and 
Physician Supply Houses Throughout the World 


Write for catalog. The COLEMAN & BELL Co., Inc., 
Manufacturing Chemists, Norwood, O., U.S.A. 


Publications Received 


Action Against Heart Disease. Annual report 1951. New 
York: Am, Heart Assoc. 36 pp. Illus. 

Atmospheric Exposure Tests of Nailed Sheet-Metal 
Building Materials. NBS Building Materials and 
Structures Rept. 128. Theodore H. Orem. Washington, 
D. C.: GPO, 1952. 24 pp. Illus. 20¢. Calibration of 
Commercial Radio Field-Strength Meters at the Na- 
tional Bureau of Standards. NBS Cire. 517. Frank M. 
Greene. Washington, D. C.: GPO, 1951. 5 pp. Illus. 10¢. 
Energy and Angle Distribution of the Photoprotons 
from Deuterium, NBS Cire. 515. Martin Wiener. 
Washington, D. C.: GPO, 1951. 13 pp. Illus. 15¢. 
Fire Resistance of Shutters for Moving-Stairway 
Openings. NBS Building Materials and Structures 
Rept. 129. Noland D. Mitchell, Edward D. Bender, and 
James V. Ryan. Washington, D. C.: GPO, 1952. 9 pp. 
Illus. 10¢. Self-Siphonage of Fixture Traps. NBS 
Building Materials and Structures Rept. 126. John 
L. French and Herbert N. Eaton. Washington, D. C.: 
GPO, 1951. 32 pp. Illus. 20¢. 

Calitornia Institute of Technology Annual Report 1950- 
51. Pasadena: California Institute of Technology, 
1952. 97 pp. 

Conservation in the Americas. No. 11. Annette L. Flug- 
ger, Ed. Washington, D. C.: Pan American Union, 
1951-52. 49 pp. 

Crocodile-Hunting in Central America. Karl P. Schmidt. 
Chicago: Chicago Natural History Museum, 1952. 
23 pp. Illus. 25¢. 

Development and Testing of a Hydrogen Peroxide 
Rocket. David Elliott and Lee Rosenthal. Glendale, 
Calif.: Reaction Research Society, 1952. 24 pp. Illus. 
$1.15. 

Esquema Ecologico de Selva, Sabana y Cordillera en 
Bolivia. Guillermo Mann F, Santiago, Chile: Instituto 
de Geografia, Universidad de Chile, 1951. 236 pp. 
Paperbound. 

Frost Action in Roads and Airfields. Highway Research 
Board Special Rept. No. 1. A. W. Johnson. Washing- 
ton, D. C.: National Academy of Sciences—National 
Research Council, 1952. 287 pp. Illus. $3.00. 

Possibilities Unlimited: A Scientist’s Approach to Chris- 
tianity. Daniel Luzon Morris. New York: Harper, 
1952. 191 pp. $2.50. 

Preliminary Report on Coated Lightweight Concrete 
Agéregate from Canadian Clays and Shales. Part 1, 
Alberta. J. G. Matthews. Ottawa: Dept. Mines and 
Technical Surveys, 1952. 68 pp. Illus. 

Progress in Peroxides. Becco Research and Development 
Department Bulletin 36. H. O. Kauffmann and F. P. 
Greenspan. Buffalo, N. Y.: Buffato Eleetro-Chemical 
Co., Inc. 26 pp. Illus. Free. 

Rapport Annuel pour L’Exercice 1950. Publications de 
l'Institut National Pour 1’Etude Agronomique du 
Congo Belge, 1951. 392 pp. 160 fr. 

Some Applications of Atomic Energy in Plant Science. 
Eleventh Semi-Annual Report of the U. S. Atomic 
Energy Commission. Washington, D. C.: GPO, 1952. 
211 pp. Illus. 50¢. 

You Will Like Geometry. A Guide Book for the Illinois 
Institute of Technology Geometry Exhibition. Karl 
Menger. Chicago: Dept. Math., Ill. Inst. Techn. 34 pp. 

Water for People. Man and his World Series for Junior 
and High School Grades. Sarah R. Riedman. New 
York: Schuman, 1952. 151 pp. $2.50. 
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Revised Edition 


BIOLOGY 


ITS HUMAN IMPLICATIONS 
Garrett Hardin 


University of California, Santa Barbara 
will be published this spring 


May 9, 1952 


Major differences from the first edition: 


Scientific Method? Treatment reinforced with his- 
torical material and expanded. 

The Cell? Approach redesigned and emphasized. 

Genetics? Approach through diploid with human im- 
plications underscored. 

Botanical Material? Much more extensive. 

Evolution? Treatment revamped and use of the taeory 


revised. 
Illustrations? Many more of Evan Gillespie’s. 


Purpose of the Book? Unchanged. 


CONTENTS 


PART I. INTRODUCTION TO THE SCIENCE OF BIOLOGY: 1. How the 
Science of Life Is Advanced; 2. Cells and Cell Division; 3. Cells and Molecules; 4. 
Molecules, Atoms, and Living Phenomena. PART II. THE MEASURE OF MAN: 
5. Skeletal and Muscular Systems of Man; 6. The Breathing System; 7. Digestion and 
Nutrition; 8. The Circulatory System; 9. The Endocrine Organs; 10. Disease; 
Antibodies; Blood Transfusions; 11. Nervous Impulses, Consciousness, and Reflex 
Action; 12. The Organism as a Whole: Internal Adjustments; 13. The Senses; 
14. The Organism as a Whole: External Adjustments; 15. Human Reproduction. 
PART III. HEREDITY: 16. Cellular Details of Reproduction; 17. The Particulate 
Nature of Inheritance; 18. Genetic Aspects of Some Human Problems; 19. Sex and 
Genes; 20. Interactions of Genes; 21. Interactions of Heredity and Environment; 
22. Development and Problems of Gene Action. PART IV. EVOLUTION AND THE 
LIVING WORLD: 23. The Theory of Evolution; 24. Names and Sizes of Organisms; 
25. Microbes, Especially Bacteria; 26. The True Fungi; 27. The Algae; 28. The 
Conquest of the Land by Plants; 29. Plants: Maintenance of the Individual; 30. 
Some Aspects of Reproduction and Evolution in Plants; 31. Some Invertebrate 
Animals, and Evolution to the Land; 32. The Arthropoda; 33. The Vertebrates and 
Their Ancestors. PART V. THE WEB OF LIFE: 34. What Is Life? 35. The Origin 
of Life; 36. The Transformations of Matter in Nature; 37. Energy and Population 


Problems; 38. Man: Evolution in the Future. Probable price $5.00 


W. H. FREEMAN AND COMPANY El 


549 Market Street, San Francisco 5, California 
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“VITAMIN FREE” 
CASEIN HYDROLYSATE 


For Procedures 
an 
Vitamin Assays 


e Riboflavin Pantothenic 
e Folic Acid 


e Biotin 


Uniform—Pre-tested—De pendable 


Available As ACID Or ENZYMATIC 
Hydrolysates 


Low “Blanks” High “Maximum Acid” 
WRITE FOR CATALOGUE +S 950 


NUTRITIONAL BIOCHEMICALS CORP. 


CLEVELAND 28, OHIO 


LABORATORIES, INC. 


A reliable source of 
OPTicatty STANDARDIZED AMINO ACIDS 


IMMEDIATELY AVAILABLE: 


[als c N(% dry basis) 
L- ALANINE +14.0-+14.5° (2in2NHCI) 15.7%+40.1 
- ALANINE —14.0-—14.5° (2in2NHCH)  15.7%40.1 
L-CITRULLINE + 26.2-+26.7° (Sin6NHCI) 23.9%+0.1 
L-ORNITHINE, HCI + 29.8- +4 31.3°* (Sin6NHCI) 21.2%+40.1* 
L- THREONINE + 28.0- + 28.5° (2in H,0) 11.8% +0.1 
0 - THREONINE — 28.0-—28.5° (2inH,0) 11.8%+0.1 
L- VALINE + 27.0-+ 27.5° (2inGNHCI) 12.0%+0.1 
0- VALINE —27.0-—27.5° (2in6NHCI) 12.0%+0.1 


Write for Price: List. *Calculated for free base. 
Specific rotation and nitrogen content are stated on each bottle. 


Other SCHWARZ optically standardized amino acids to be announced soon. 


SCHWARZ INC.” 
204 East 44th Street New York 


Meetings & Conferences 


May 12-14. Liquefied Petroleum Gas Association (Con- 
vention and Trade Show). Palmer House, Chicago. 
May 12-16. American Psychiatric Association (Annual), 

Convention Hall, Atlantic City. 

May 13. American Association of Spectrographers (Chi- 
eago Chapter). Symposium on Instrumental Methods 
of Analysis in the Non-Ferrous Industry. Society of 
Western Engineers Bldg., Chicago. 

May 14-16. Society for Experimental Stress Analysis 
(Spring). Hotel Lincoln, Indianapolis. 

May 15. Conference on Mathematical Tables in the Light 
of Electronic Computers. National Bureau of Stand- 
ards, Washington, D. C. 

May 15-17. Armed Forces Chemical Association (An- 
nual). Chicago. 

May 15-17. Southwest Regional Conference on Pre-Pro- 
fessional Health Education. University of Texas Med- 
ieal- Branch; Galveston. 

May 18-25. International Congress for Industrial Chem- 
istry, ACHEMA X. Combined with Exhibition Con- 
ference of Chemical Engineering. Frankfurt a/M, Ger- 
many. 

May 19-20. American Institute of Electrical Engineers, 
Conference on Electron Tubes. William Penn Hotel, 
Pittsburgh. 

May 20-23. National Conference on Weights and Meas- 
ures. Wardman Park Hotel, Washington, D. C. 

May 20-24. International College of Surgeons. Madrid. 

May 21-22. American Iron and Steel Institute. New York. 

May 22-23. Society for Applied Spectroscopy (Annual). 
Hotel McAlpine, New York. 

May 22-24. American Society for Quality Control (An- 
nual). Syracuse, N. Y. 

May 25-29. American Society of X-Ray Technicians (An- 
nual). Morrison Hotel, Chicago. 

May 25-29. Special Libraries Association (Annual). 
Hotel Statler, New York. 

May 26-29. National Tuberculosis Association (Annual). 
Joint with American Trudeau Society and National 
Conference of Tuberculosis Workers. Statler and Shera- 
ton Plaza Hotels, Boston. 

May 29-31. American Academy of Dental Medicine. 
Mount Royal Hotel, Montreal. 

May 29-June 9. International Convention on Large Elee- 
tric High Tension Systems. Paris. 

June 1-4, American, Leather Chemists Association (An- 
nual). New Ocean House, Swampscott, Mass. 

June 1-4. American Society of Refrigerating Engineers. 
Atlanta. 

June 1-6. Society of Automotive Engineers (Summer). 
Ambassador and Ritz-Carleton Hotels, Atlantic City. 

June 2-6. Conference on Fibre Blends (Annual). Edin- 
burgh. 

June 3. Chemical Institute of Canada (Annual). Mon- 
treal. 

June 3-7. Société de Chimie Physique and Thermody- 
namics Commission, International Union of Physics. 
Conference on Phase Changes. Paris. 

June 4-10. International Mechanical Engineering Con- 
gress. Stockholm. 

June 5-7. Canadian Society of Microbiologists. Univer- 
sity of Montreal. 

June 5-7. National Society of Professional Engineers 
(Annual). Tulsa, Okla. 
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MICROTOMES 


and 


MICROTOME 
KNIVES 


For Every Purpose 
by 
Reichert and Jung 
the world’s leading 
manufacturers of microtomes 


Sole Agents 


Wm. J. Hacker and Co., Inc., 


82 Beaver St., 
New York 5, N. Y. 


Bacto 
SENSITIVITY DISKS 


Bacte-Sensitivity Disks are sterile paper disks 
containing known amounts of the more commonly 
employed antibiotics. 


Bacto-Sensitivity Disks are used in determining the 
relative sensitivity of microorganisms to antibiotics. 


Bacto-Sensitivity Disks are available in three 
concentrations of the following antibiotics: 


PENICILLIN 
CHLOROMYCETIN® 
DIHYDROSTREPTOMYCIN 


STREPTOMYCIN 
TERRAMYCIN 
AUREOMYCIN 


DIFCO LABORATORIES 
Detroit 1, Michigan 


Leaflet No. 131 descriptive of Bacto-Sensitivity 
Disks available upon request 


May 9, 1952 


3 IMPORTANT TITLES 
ON BEES, GENETICS, 
PLANT SPECIES... 


Bees: Their Vision, Chemical 


Senses, and Language 


by KARL VON FRISCH, Professor of Zoology, 
of Munich 


horizons ‘insect intelligence’. i 
Maeterlinckian mysticism in this scientist’s report; he 
merely tells what he trained bees to do. . . other 
scientists have confirmed his amazii results 
—LEWIS GANNETT, New York Herald Tribune 
61 illustrations. $3.00 


Genetics, Medicine, 
and Man 


by H. J. MULLER, Professor of Zoology, Indi- 
ana University; Nobel Prize Winner in Medi- 
cine and Physiology for 1946 


C. C. LITTLE, Director of the Roscoe B. Jach- 
son Memorial Laboratory 


LAURENCE H. SNYDER, Dean of the Gradu- 
ate School, University ns Oklahoma 


“An excellent summary general facts of 
genetics as understood 

Shich should be understood by any educated person, 

and could well used as an introductory text for 

the study of genetics.” —THE PSYCHIATRIC ao 


Stages in the Evolution 
of Plant Species 


by JENS CLAUSEN, Department of Plant Biol- 
ogy, Carnegie Institution of Washington, 
Stanford, California 


A lucid aecount ofthe d ics of ¢ i in 
higher nts—from the small differences — in- 
divid within a single local wild population to the 
large differences that distinguish genera. book. 
based upon intensive co-ordinated experimental 
work on genetic, cytologic, and transplanting experi- 
ments on various plant groups, presents a 
picture of relationships that 7, of CF —— biol 
interest. ustrations. 


At your bookseller, or 


CORNELL UNIVERSITY PRESS 
ITHACA, NEW YORK 
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PERSONNEL PLACEMENT ] 


ad here reaches over 32,000 foremost scientists 
the leading educational institutions, industrial 
and research foundations in U. S. 
and 76 foreign countries—at a very cost 
pssieise: 15¢ per word, minimum charge $3 on Use of 
Bex Number counts as 10 additional words. 
DISPLAY: $17.50 per inch, no charge for Box Number. 
Correct payment ~ 5 SCIENCE must accompany all ads. 
Insertion usually made 2 or 3 weeks after receipt of ad. 


SCIENCE @ 1515 Mass. Ave.. N.W., Wash. 5, D. C. 


POSITIONS 


Chemist, M.S., 35, 12 years varied, successful experience in the 
protein and food industries -in fundamental and applied research 
and development ; bench, pilot plant, desk, administrative. Business 
experience. Publications. Now employed in supervisory capacity. 
Experienced in working with groups. Desires position where 
initiative, ability and experience can be fully utilized. Box 196, 
SCIENCE. 


Position Wanted: 

Ph.D, (Chemistry, Physics); eleven years’ research experience 
principally in clinical and biological work in field of sex hormones, 
organic synthetic and analytical work in vitamins and plant hor- 
mones, microbiological analysis of amino acids. For further in- 
formation, please write Science Division, Medical Bureau (Burneice 
Larson, Director) Palmolive Building, Chicago. x 


—The MARKET PLACE— 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in = 
and 76 foreign countries—at a very low cost 
CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 1 ditional words. Correct 
payment to SCIENCE must accompany ad. 
DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account 
—providing satisfactory credit is established. 
Single insertion $17.50 per inch 
7 times in 1 year 16.00 per inch 
13 times in 1 year 
26 times in 1 year 
52 times in 1 year 11.00 per inch 


For PROOFS on display ads, copy must reach SCIeKe 4 
weeks before date of issue (Friday of every week 


YOU reach over 32,000 scientists in 
these columns—at a very low cost 


Veterinarian Pharmacist, D.V.M., B.S. Pharmacy, experience in 
immunology, bacteriology desires’ position in pharmaceutical de- 
velopment or eg adviser to pharmaceutical manufacturer. 
Box 194, SCIENC 


Wanted—Employment. Ph.D., 21 years postdoctoral experience, 
research nematodes of animals and plants in federal government 
and 2.5 years teaching in peer suheel. Over 125 scientific pub- 
lications. Box 192, SCIENC tf 


Bacteriologist, Ph.D., male, non-medical, mid western Liberal 
Arts College. Box 195, SCIENCE. x 


Positions Open: 

(a) Physician, preferably internist interested in medical writing; 
newly created post, one of major pharmaceutical companies; duties : 
80% medical writing, 20% clinical medicine or research. (b) Re- 
search Associate, interested biological aspects of endocrinology, 
biochemical- physiological aspects of radiobiology; well known re- 
search organization; South. (c) Ph.D. in analytical chemistry to 
supervise section, department; duties principally 
analytical research; $600 Experimental Physicist with 
training in biology or < oo 0 research laboratory, well known 
institution; South. Assistant Professor of Bacteriology Ph.D. 
or D.Sc.; newly established department, Canada. @ Pharmaceu- 
tical Chemist; duties: new prduct development; Chicago area. 
S$5-2 Science Division, Medical Bureau, (Burneice Larson, Direc- 
tor) Palmolive Building, Chicago. x 


Research Assistant in Pharmacology; Man or woman with back- 
ground in pharmacology or related fields; N. Y. City; poe 
acknowledged. Box 193, SCIENCE. 5/16; 30 


Are YOU seeking... 


a new position, or new personnel? 


replies received from ONE 

A] classified ad in SCIENCE... 
Your ad here will get results! 
Send your ad NOW! 


WANTED TO PURCHASE ... Sets and runs, forei 
SCIENTIFI PERIODICALS \ 

and BOOKS collections wanted. 
WALTER Jj. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


Your sets and files of scientific journals 
are needed by our library and inatitatignal customers. Please send 
us lists and description of period | 7, wie to wa 
at high market prices. Write —. as ER, I 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
~ libraries—Sets and titles 
lso, please send us your want lists. 
STECHERT-HAFNER, INC. 
31 East 10th St., New York 3 


REPRINTS & SEPARATES ‘cur speciaity! 


But we also buy and sell books and oyigtets on 
Conchology, Ornithology, chthyology, 
Herpetology, Mammalogy, Biology, beet Geology. 
You are welcome to our mailing lists. Any book in print 
supplied Postpaid at current prices. 


JOHN Q. BURCH, 1584-86 W. Vernon Ave., Los Angeles 62, Callf. 


TABLES OF ELECTRIC DIPOLE MOMENTS . 

Compiled by L. G. Wesson a 
Laboratory for Insulation Research 

Massachusetts Institute of Technology 


The electric dipole moments of more than 2500 compounds 
are here assembled in compact form, having been collected 
from the physical and chemical literature of many coun- 
tries through early 1948. Since the postulation of its existence 


by Debye in 1912, this molecular constant has b of 
great importance to all fields of science. 
iv +90 pages Clothbound, $2.50 


THE TECHNOLOGY PRESS 
Massachusetts Institute of Technology 
Cambridge 39, Mass. 
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BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


= MARKET PLACE 


Will! PROFESSIONAL SERVICES 
LOOKING FOR A PUBLISHER? 


Write for Free Booklet SC telling how we can publish 
your book. All subjects considered. New authors welcome. 


VANTAGE PRESS, Inc. 230 W. 41 St., New York 18. 
In Calif: 6356 Hollywood Bivd., Hollywood 28 


LABORATORY SERVICES 
in Biochemistry, Chemistry, Bacteriology 
and Insecticide Testing 
__ Vitamin assays including biological 
"assays for vitamins A, 
and K 

Amino acid assays and biological 

protein evaluations 


Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


"> P. O. BOX 2059 ° MADISON 1, WISCONSIN 


SUPPLIES AND EQUIPMENT 


DL-GLYCERALDEHYDE 


292 Main St. 
CONCORD LABORATORIES e Cambridge 42, Mass. 


All AMINO ACID 


Rare Sugars, Biochemical Products. ts, 
Pharmaceuticals in stock. Write or "7 Plas 
7-8171 for complete price list. 


BIOS LABORATORIES, INC. Stress 


NEW! REFERENCE 
ALLEN SETS 


For Microscopical Studies 
in Mineralogy and Petrology 
Write for Leaflet RA-S 


R. P. CARGILLE, 118 Liberty St., N. Y. 6, N. Y. 


SPECIAL GLASS APPARATUS 


Our glass blowing department is available for special 
scientific and technical glass apparatus made to 
specifications and drawings. Inquiries invited. 
Estimates furnished. 

E. MACHLETT & SON 
218 East 23rd St. New York 10, N. Y. 


FOOD RESEARCH 
LABORATORIES, INC. 
Founded 1922 


Biologicol, Nutritional, Texicologice! Studies 
for the Food, Drvg ond Allied Industries 
48-14 33rd Street, Long Island City 1, N.Y. 


SUPPLIES AND EQUIPMENT || 
Cc. P. 


and 
‘or immediate delivery 
“CHEMICAL co., LTD. 
1651 — 18th St. Santa Monica, Calif. 


“Your animal is half the experiment” 


SWISS ALBINO MICE—— 
ALBINO -W RATS 


albino farms O. BOX 331 
Dept. A RED BANK, N. J. 


© HYPOPHYSECTOMIZED RATS 
Shipped to all points via Air Express 
For further information write 
HORMONE ASSAY LABORATORIES, Ine. o £08 E. 58th St 


@ RARE 
_ @ COMMON 
Price list on Request 
1 Bloor St., W. 
Toronto, Canada 


STARKMAN Biological Laboratory © 75 


GLASS ABSORPTION 
CELLS KLEIT 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 

Klett-Summerson Photoelectric Colorimeters— 

Colorimeters — Nephelometers — Fluorimeters— 

Bio-Colorimeters — Comparators — Glass Stand- 
lett Reagents. 


Klett Manufacturin 
179 East 87 Street, New York, New Co. 
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THE RICKETTSIAL DISEASES OF- MAN 


This symposium volume is a comprehensive survey of the general field of Rickettsial 
diseases in man. Among the contributors appear the names of many of the foremost 
American authorities on this important and relatively new field of medicine. 


The first group of papers includes discussions of the taxonomy, biology, isolation, and 
identification of vectors, and reservoirs of infection of the Rickettsial diseases of man. 
The second group of papers is devoted to discussions of serological reactions, the Weil- 
Felix reaction, the complement-fixation and agglutination reactions, and the preparation 
and standardization of Rickettsial vaccines. The final group ef papers treats of 
insecticides, methods of their application, and mite controls. 


Many of the 27 contributors to this volume during World War II were on the battle 
fronts in Africa, Italy, France and Germany, protecting our troops and the local popu- 
lations wherever Rickettsial diseases prevailed. Rarely, if ever, have the authors of a 
medical book had so wide and so successful practical experience in the very subjects on 
which they have written. 


al To: A.A.A.S. Publications 
ORDER 1515 Massachusetts Avenue, N.W., Washington 5, D. C. 
Please accept my order for one copy of The Rickettsial Diseases of Man (74 x 104, 
. YOUR eloth bound). My check in correct payment is enelosed ($5.25 to A.A.A.S. members, $6.25 
COPY to those who are not members; iesinding postage.) 
Name 
NOW Aaaress 
PITUITARY-ADRENAL FUNCTION 
publish ed Februar y 1951 6x9 inches, illustrated, clothbound, 224 pages—$4.00 
2nd printing June I9S5I Price to AAAS members for prepaid orders—$3.50 


PITUITARY-ADRENAL FUNCTION continues the AAAS tradition of presenting in book form the collected 
papers presented at symposium programs of wide interest. This volume includes 22 papers delivered at a two-day 
Symposium on the Adrenal Cortex at the AAAS meeting in New York City, December 1949. 


PITUITARY-ADRENAL FUNCTION assembles important contributions of a score of laboratories in the United 
States and Canada from which many of the recent major advances in pituitary-adrenal physiology and therapeutics 
have come, and includes studies on the regulation of adrenal cortical activity, the role of the cortical hormones in pro- 
tein, carbohydrate, and mineral metabolism, and effects of the cortical steroids and the ACTH in various disease states. 


A summary chapter on “Adrenolescence” by Dr. George Perera forecasts some of the possible future trends in this 
active field of endocrine research. 


TO: AAAS PUBLICATIONS 
1515 Mass. Ave., N.W., Washington 5, D. C. 
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THE RADIOACTIVITY LABORATORY 
"INSTRUMENTS — CHEMICALS — SUPPLIES 
ttsial 
most 
Tracerlab offers the most fully developed 
, and line of nuclear instruments, accessories 
man. and radiochemicals available today. 
ne Regardless of whether your need is for 
3 of a Geiger tube, a small amount of a 
radiochemical, or complete instrumenta- 
attle tion for an advanced radioactivity lab- 
a 4 oratory, Tracerlab can fill your re- 
is on quirements. 
In purchasing all your radioactivity 
hd needs from Tracerlab, you not only 
obtain the convenience of one superior 
103 supply source, but you gain the efficiency 
56.25 that comes from having fully matched, 
integrated laboratory instruments. By 
starting with an Autoscaler, for example, 
RETE you can add, as your needs expand, 
the Automatic Sample Changer and the 
— Tracergraph to obtain a completely 
automatic radio-asscy installation. No 
other instrument manufacturer can pro- 
vide this and certain other specialized 
equipment. 
4.00 e A SCALER FOR EVERY COUNTING 
3.50 NEED 
e AMPLIFIERS AND SAMPLE CHANGERS 
cted e OVER 300 RADIOCHEMICALS 
-day e SURVEY METERS, FILM BADGE AND 
OTHER PERSONAL PROTECTION 
DEVICES 
COMPLETE LINE OF G-M TUBES 
ates. e CONSULTING SERVICES 
= For ALL your nuclear needs... 
buy Tracerlab. 
» | Request Catalog C, with 108-pages of text, 
specifications and illustrations, covering every 
Tracerlab product. 
y i = BERKELEY, CAL. ——— WASHINGTON, D. C. 
130 HIGH ST., BOSTON, MASS. ‘a 
115 


BUILT-IN ILLUMINATOR, 
optional equipment, 
tilts with microscope, 
furnishes permanently 


th ese M 0 d ern | | — ae illu- 
Advantages 


Choose AN AUTOFOCUS facilitates study of slides of 


similar thickness in rapid succession, reduces 


Ly) SPENCER slide breakage, and prevents racking objectives 


into condenser. 


MEDICAL meanest sag, 


enables slides to be inter- 


MICROSCOPE 


CUSTOM TENSION substage and coarse 


adjustments may be set to your individual touch. 


~ 
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AO Spencer No. N35MH 
Medical Microscope 


AMERICOTE OPTICS 


(optional), reduce internal re- 
flections and provide better im- 
age contrast. 


Into each new AO Spencer 
Medical Microscope feature after 
feature has been engineered to 
minimize manipulation and leave 


you more time for productive 


‘ars 


observation. Ask your distributor 


for a demonstration, or write 
Dept. E2. 


Since we are currently supplying both 
military and civilian needs, instrument 
deliveries cannot always be immediate. 
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INSTRUMENT DIVISION BUFFALO 15, NEW YORK 


